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WARNING 


safety 


Prior to operation of the equipment you must examine the instrument and 
review this documentation to ensure you are completely familiar with all of 
the safety markings and the operating instructions. 


This apparatus has been designed and tested in accordance with IEC 
Publication 348, Safety Requirements for Kiectronic Measuring Apparatus, 
and has been supplied in a safe condition. The present mstruction manual 
contains some information and warnings which have to be followed by the 
user to ensure safe operation and to retain the apparatus in safe condition. 


The following WARNINGS define operating procedures, practices, etc., which, 
if not correctly followed, could result in the personal injury or loss of life. 


For protection from electric shock hazard, power cord ground must not be 
defeated, 


The following general safety precautions must be observed diwing all phases 
of operation, service, and repair of this instrument, Failure to comply 

with these precautions with specific warnings in this manual violate safety 
standards of design, manufacture, and intended use of this instrument, 
Hewlett-Packard Company assumes no liability for the customer’s failure to 
comply with these requirements. 


Grounding 


WARNING To minimize shock hazard, the instrument chassis and cabinet must 
be connected to an electrical ground. The instrument is equipped 
with a three-conductor AC power cable compatible with an approved 
three-contact electrical outlet. The power jack and mating plug of the 
power cord must meet International Electrotechnical Commission (IEC) 
Safety standards. 


Environment 


Do not operate the instrument in the presence of flammable gases or fumes. 
Operation of any electrical instrument in such an environment constitutes a 
definite safety hazard. 
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Operating Restrictions 


Service and Adjustment 


Dangerous voltages exist within this instrument. Service and adjustment 

of this instrument is to be performed only by trained service personnel, 
Operating personnel are not authorized to remove the instrument covers or to 
perform any internal service or adjustment procedure. 


Do not replace components with the power cable connected. Dangerous 
voltages may be present even when the power cabie is disconnected. 


Do not perform internal servicing or adjustment unless another person, 
capable of rendering first aid and resuscitation is present. 


CRT Handling 


Rough handling or jarring of the instrument can break the CRT (cathode ray 
tube). The resulting implosion will scatter glass fragments at high velocity. 
Removal or installation of the CRT is to be performed only by qualified 
maintenance personnel using approved safety mask and gloves, 


Unauthorized Service 


The installation of substitute parts or the installation of any instrument 
modification not authorized by Hewlett-Packard is specifically forbidden. 
The performance of such unauthorized service can negate the instrument 
warranty or any maintenance agreements. 


Return the instrument to a Hewlett-Packard Sales and Service Office for 
authorized service and repair. 
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About this manual... 


This manual describes the HP 4957A protocol analyzer and explains how to 
use and implement the functionality of each feature. It is designed to assist 
you in using the protocol analyzer to troubleshoot your network quickly and 
efficientiy. 


This manual is divided into Part 1 and Part 2. Part 1 is comprised of Chapters 
1 through 7. Each chapter details different aspects of using the protocol 
analyzer. In all cases, extensive use of real applications and examples are 
there to assist you. 


Part 1 is designed to help you use the instrument with step-by-step 
instructions on all basic activities to support your measurement needs. 


e Chapter 1, Getting Started: Explains how to set up, apply power, use the 
front panel, what is on the rear panel, how to use side panel, how to 
manage your storage devices, and how to move in the user interface. 


Chapter 2, Analyzing Live Data: Explains how to write programs to 
capture live data for monitoring and simulating. 


e Chapter 3, Analyzing Captured Data: Explains how to evaluate data that 
you have captured. This chapter offers extensive use of the Examine Data 
menu and how to make specific measurements in all of the display formats. 


Chapter 4, Making a BERT Measurement: Explains how to make BERT 
measurements, both local and remote and how to interpret the results. 


Chapter 5, Transfer and Control in Remote: Explains how to connect and 
make remote measurements for both the controiler and slave. 


e Chapter 6, Transfer and Control in Remote: Explains how to use the HP 
4957A as a terminal emulator using the VT100 application. 


e Chapter 7, Printing a Hardcopy: Explains how to print your results, 
menus, and measurements to an ASCH printer. 


Vill 


Operating Restrictions 


Part 2 is a reference section to this manual. This section explains, completely 
and technically, all functions and how to implement them. 


Chapter 8, Programming Reference: Details all programming commands, 
where they appear, and how to implement them. This chapter also 
contains examples with some tips to expand your programming needs. 


Chapter 9, Setup and Line Parameters: Explains how the HP 4957A 
implements all line parameters and the best techniques to set the protocol 
analyzer to conform to the line. 


Chapter 10, Supplied Software: The HP 4957A is supplied with several 
ROM based applications, as well as the utility disk with several more 
frequently used applications. This chapter explains how and where to use 
them. 


Chapter 11, Softkey Reference: Explains what each softkey is used for and 
where to find them. 


Chapter 12, Specifications and Accessories: Lists all of the instrument 
specifications, operating characteristics, additional options and aceesories 
that are availabie for the protocol analyzer. 


Chapter 13, Error Messages: Error messages and corrective actions. 


WARNING 


CAUTION 


Printing Conventions 


In all cases, throughout this manual, softkey labels are shown in 
se exactly as they appear on the screen. Hardkeys that are on 
the keyboard are represented in standard (Keycap). 


In some cases, you must press two keys simultaneously, such as 


if certain actions present a danger: 


An operating procedure, practice, etc., which, if not correctly followed, 
could result in personal injury or loss of life. 


An operating procedure, practice, etc., which, if not strictly observed, could 
result in damage to, or destruction of, equipment or software. 


If additional or background information is appropriate or necessary: 


Boxed information 


Explanatory comments of supplementary instructions are presented in boxed format. 
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Getting Started 


The HP 4957A is a lightweight, general-purpose protocol analyzer that you 
can use to troubleshoot and maintain your network, anticipate trouble spots, 
and minimize down-time. It can be used to test your level | connections, 
level 2 data links, and level 3 packets. You can make measurements, run tests, 
and replace network devices through interactive programs, either locally or 
remotely. 


Use this manual to learn how to use the HP 4957A. You can follow the 
step-by-step instructions in the first seven chapters and learn the user 
interface. The remaining five chapters offer detailed information and help for 
compiex problem solving. 


Chapter | explains how to use the protocol analyzer to better manage your 
data. You can: 


Unpackage the HP 4957A 

Plug it in 

Change the fuse 

Select the physical interface 

Hook up external video if you want a larger display 
Manage all memory and disks 

Maintain the disk drive 
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There are several functions you must be familiar with before capturing 
and evaluating data. As you use the protocol analyzer to capture data and 
troubleshoot your network you accumulate large amounts of data that will 
become cumbersome to work with. In this chapter you will learn how to 
maintain the protocol analyzer and manage your data. 
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: Initial Inspection 


Inspect the shipping container for damage. Keep it until the contents have 
been checked mechanically and electrically. Pay close attention when 
opening the shipping container. Make sure you have received the entire 
shipment with all appropriate options and manuals. The standard HP 4957A 
is equipped with: 


RS-232C (V.24) cable 

RS-449 Y-cable 

V.35 Y-cable 

Protective Front Panel Cover 

Jumper wires for the RS-282C (V.24) breakout box 
Operating and Reference Manual 
Datacommunications Test Library 

Utility Disk 


Notify the nearest Hewlett-Packard service representative if the contents are 
not complete or there is apparent mechanical damage or defects. Keep all 
shipping materials for the carrier’s inspection. The Hewlett-Packard office will 
arrange for repair or replacement without waiting for claim settlement, 
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Shipping the Instrument 


Contact the nearest Hewlett-Packard Field Repair Center or Sales and Support 
office for complete shipping instructions if you must return your protocol 
analyzer for service. 


Transportation Disk 


Always transport the HP 4957A with the yellow plastic transportation disk installed. 
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~ Front Panel and Keyboard 


The front panel and keyboard make the HP 4957A protocol analyzer easy to 
use, 


Display 


The five inch screen displays 16 rows of 32 characters (unless you are 
using the VT-100 function). Softkey labels occupy the bottom two lines and 
correspond to the six unlabelled keys on the keyboard. 


Disk Drive 


The 3 '+/, inch floppy disk drive is on the front panel for direct access and 
convenience. 
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| External 


Getting Started 
Front Panel and Keyboard 


interface 


ESC Key| 
More Key Cursor Keys 
Exit Key 


Figure 1-1. HP 4957A Keyboard and Front Panel 
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LEDs 


The HP 4957A has 10 pairs of LEDs to indicate lead status for all internal 
interfaces. Four LEDs indicate which interface is active; RS232, RS-449, V.35 
or external. The last LED indicates if the protocol analyzer is operating in the 
remote mode. 


Keyboard 


The keyboard is similar to a conventional typewriter keyboard. The 
keys are used for capitalization while the key allows you to enter 
control characters directly from the keyboard. 


Beside the six softkeys are the and (HALT) keys. Press 
for an extended. selection of softkeys. MORE is displayed in the lower right 
corner of the screen. Press to back up a level in the menu structure or 
exit certain application programs. In the top right corner of the keyboard are 
the cursor movement keys used to move the cursor in the direction of the 


arrow between fields in the menu screens. 
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” Side Panel 


The side panel of the HP 4957A is used to connect to an RS-232C/V.24 
network. The connector on the right of the panel is used for a direct 


connection to the network, and the connector on the left of the panel is used 


to connect through the 25 pin breakout box. 


Breakout Box 


The breakout box provides cross-patching, line-forcing, and monitoring 
capabilities for all RS-232C/V.24 lines. The switches isolate lines. 


All 25 pins are brought out for jumpering on either side of the breakout 
switches. If your network cable has different pin assignments from the 
interface standard, use jumper wires to connect the interface lines to the 
desired pin on your cable. 


Mark/Space Indicator 


Jumper any pin to this indicator to determine the state. 


Source Voltage 


You may set any signal line on or off by jumpering to the available source 
voltage, +12 volts, or -12 volts. 
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Disconnect Switches 


Pins 2, 3, 4, 5, 6, 8, 15, 17, 20, and 24 can be individually disconnected from 
the data link by switches. This lets you isolate non-driven interface lines 
from the HP 4957A. Non-driven lines may develop crosstalk noise that can be 
mistaken for transitions by the protocol analyzer. 
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RS - 282C/V.24 
Figure 1-2. The HP 49574 Side Panel 
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= Rear Panel 


The rear panel of the HP 4957A contains the V.85 and RS-449 interface 
connectors, external interface connector, remote/printer cable connector, 
external video BNC connector, and power switch. 
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Figure 1-3. The HP 4957A Rear Panel 


To change the fuse: 


l. Unplug the HP 4957A and remove the power cord. 


2, Insert a small screwdriver in the slot at the top of the power switch and 
gently pry the cover from the switch. 


3. Pull the gray fuse holder and replace the fuse. Use a 0.6A, 250V fuse for 
replacement (HP part number 2110-0758), 


4, Insert the fuse holder and close the cover. Make sure the arrows are facing 
the same direction as the two arrows on the cover. 
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sia Applying Power 


Connect the HP 4957A to any AC power source from 90 to 264 volts and 48 
to 66 Hz. An appropriate power cord is packaged with each analyzer. If your 
protocol analyzer has the wrong power cord, contact a Hewlett-Packard Sales 
and Support Office. 


Grounding Requirements. The HP 4957A is equipped with a 
three-conductor power cable that grounds the protocol analyzer when 
connected to an appropriate power outlet. 


CAUTION Do not operate while connected to line power with no ground protection. 


To turn the analyzer on: 


1, Connect the AC power cord to the HP 4957A power cord connector and to 
an AC power source. 


2. set the power switch on the rear panel to the (1) position. After the 
protocol analyzer has completed the power up process, it should display 
the top level menu indicating that the instrument has passed a verification 
of its internal circuitry. 
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To turn the analyzer off: 


CAUTION To save setups, go to the top level menu before turning the instrument off. 
Otherwise, the analyzer may reset to default parameters when you turn it 
back on. 


e Set the power switch on the rear panel to the (0) position from the Top 
Level Menu. 


Hewellet - Packard 


Protocol Analyzer 


Figure 1-4. The Top Level Manu 


7 Selecting the Physical Interface 


The HP 4957A can accommodate internal interfaces and external interfaces. 


To select the interface: 


1. From the top level menu press 


3. Press the softkey corresponding to the interface you want to use. 


The HP 4957A has three internal interfaces; RS-232, RS-449, and V.35. The 
green LED lights indicate which interface has been selected. 


Select Interface Benu 


Use Saftkeys to Select Interface 
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Figure 1-5. interface Select 
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There are two connectors on the side panel for the RS-232 interface that has 
a complete 25 pin breakout capability (see Part 2, Chapter 12, Specifications 
and Characteristics). The RS-449, V.35, and external interface connectors are 
on the rear panel of the protocol analyzer. 


External Interfaces 


lf you plan to work with X.21 or ISON you need te connect an external pod. Make sure you have 
| selected an external interface in the Interface menu. 


The HP 4957A is compatible with all external interface pods used with the HP 
4951C and HP 4952A. 


CAUTION 


7 Connecting an External Interface 


To use an external interface, such as X.21 or ISDN, you must connect 
an external pod and select an external interface. When you make the 
connection, the HP 4957A detects which pod is attached. 


To connect an external pod: 


Make sure that instrument power is off when installing or removing any 
external interface pod. | 
1. Turn the HP 4957A protocol analyzer power off. 


2. Connect the interface pod cable to the interface pod connector on the rear 
panel. 


3. Tighten the connector screws so the cable will not easily pull off. 
4. Connect the other end of the pod cable to the interface pod. 


e Managing Mass Store Devices and Applications 


The HP 4957A has two mass store devices (MSD), the floppy disk and the 
RAM disk. Both devices are accessible from the Mass Store menu. The floppy 
disk can be used to store data, menus, and applications; the RAM disk can 
store applications and menus. 


Floppy Disk. A formatted floppy disk has 613 kbytes of memory and is 
given in 256 byte sectors (2452). You can use the floppy disk to store menus, 
extended menus, application programs, buffer data, and an undefined file 
type. The undefined file type indicates that either the application supporting 
the file is not loaded or that the file is from an unsupported instrument. 


RAM Disk. The RAM disk has 128 kbytes of nonvolatile memory for menus, 
extended menus, and application programs. This memory is given in kbytes. 


Mass Store Menu. The Mass Store menu of the HP 4957A allows you 

. manage the RAM disk and floppy disks efficiently. Any time you press 

} _, the protocol analyzer displays a directory of the active Mass 
Store device (MSD). The active MSD is listed in the top right corner of the 
display, for example: MSD = Disk or MSD = RAM. Also, you can press the D 
softkey and get a directory at any time. 


In the Mass Store menu you can: 


Get a directory listing of the active disk 

Delete a file from the directory 

Recover a file that has been marked for deletion 
Rename a file that is on the directory 

Format a disk 

Pack the disk 


To properly manage your mass store devices you must be able to copy the 
entire disk contents to another disk. You can do this with the Copy_Disk 
Application menu. 
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To delete a file: 


The delete function marks the file for deletion. The actual deletion is 
executed when you pack the disk. You can recover the file that has been 
marked for deletion by using the Recover function. The file is still recoverable 
by using Recover before you pack the disk. 


2. Move the cursor and highlight the file want to delete or you can enter the 
file name from the keyboard. 


and then press ' When the operation is compiete, 
the directory is displayed again. Notice that the file you just deleted has 


not been removed but has been marked Del on the far right. 


. and then press : . The directory is displayed 


again with the file removed. 


To delete all files on a disk: 


1. Mark each file for deletion and press , 


and reinitialize the disk. 


| contents of the 


Getting Started 
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To recover a file: 


This function recovers files that have been marked for deletion. You must 


To rename a file: 


ageeeey se 


1. From the top level menu, press Mj 


2. Press 


3. Fill in the new name from the keyboard. You have the option of clearing 
and reentering the Comment field. 


4. Press The directory reappears with the new file name. 
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To format a disk: 


The HP 4957A uses a unique disk format, Line Interchange Format (LIP). 
You must format disks to be used in this protocol analyzer on an HP 4957A, 
4951C, 4952A, or 4954A. 


i. From the top level menu, press x 


To pack disk: 


The HP 4957A can pack a disk for more efficient use of disk space. This 
compresses the data and removes files marked for deletion. 


l. From the top level menu, press 


k.. The directory reappears with deleted 
files removed. 


CAUTION 
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To copy a disk: 


Copy Disk allows you to duplicate the information on your flexible disks. This 
utility creates an image copy of the source disk on the destination disk(s). 


hon-reproducibia 


Some software applications are net reproducible, They will appear toe be copied, but are 
non-executable When you joad this type of application, the HP 4957A displays ‘Application Denied’. 


Before starting the Copy Disk utility, make sure you are copying to a 
formatted empty disk that is not write protected. 


The copy disk utility overwrites the destination disk with the W 
command and any previous information on the destination flexible 
destroyed during the Copy Disk operation. 


1. From the top level menu, press and then press 


Press fw} arrow key to move the cursor to COPY_DISC and press 


3. Press and then press c 


4. Press the | 
flexible disk. 


a key and the display prompts you to install a source 


5. After installing the source disk, press Ex 


ination disk. Press the 


Once ie source disk has been read, you can “ake multiple copies of the 
source disk. Just insert each ne Bae os in the disk drive and press the 
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oa Loading from Floppy Disk 


You can get data in the buffer two ways, capturing live data by monitoring a 

line or by loading data from disk. You can load directly from the floppy disk 
to the capture buffer. You cannot store data to the RAM disk, therefore, you 
cannot load data from RAM. 


To load data from disk: 


1. Insert the data disk in the disk drive. For this example use the file 


2. Press (MORE) Mass Store The protocol analyzer displays the 
directory of the selected MSD. 


3. Press (¥) to move the cursor to the file DEMO_DATA. 


i J The protocol analyzer returns to the disk directory when 
the data is loaded into the buffer. 


5. Press to return to the top level menu. 


The directory lists the file name, file type, and memory that is used. The 
DEMO- DATA file is 32 kbytes (16 blocks) of data. 
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To load an application: 


To place an application in the RAM disk, you must load the application from 
the floppy disk, place it in memory and then copy it to the RAM disk. 


1, 


. Press 


Insert the application disk in the disk drive. 


) pl. The protocol analyzer searches all mass 
store devices for available applications and displays a directory of all 
devices and applications. Figure 1-6 reflects the ROM applications and the 
HP 4957A Utility Disk. 


Press (¥ (Ww) until you highlight the application you wish to load and press 


3. The application is now in memory. Press (ExIT} to return to the 
top level menu. 


[ to select the RAM disk as the active 


You must enter a name for the 


Applica ti Load 
Name Location 


IPARS__MEC Disk 
DCE_ BERT Disk 


X.25_ Filter Disk 
DEMO_DATA Disk 
COoPY_DISC ROM 


VTI00_ 8024 ROM 
CT_Math ROM 
ASYNG__S6K ROM 
ASYNC_64K ROM 


Figure 1-8. The Application Lead Menu 
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To back up your RAM Disk: 


You can back up your RAM disk using the Archive function. This function 
resides in the Copy Disk utility. Archive creates a disk image of the entire . 
contents of the RAM disk and writes it to floppy disk. Restore copies your 
archived disk contents back to the RAM disk. 


Archiving. The protocol analyzer writes the entire RAM disk contents to 
floppy disk. The new file appears in the floppy disk directory as file type 
4957Archive and takes 513 sectors. 


1. Load the Copy Disk utility. 


2. From the Copy Disk directory, press , and press 


3. The protocol analyzer prompts you for a fle name. Enter the file name 
from the keyboard. 


4. Change the Comment field (optional). 


5. Press § 


Restoring. The protocol analyzer loads this file in RAM disk. Because the file 
type is unique, you cannot load this file back into the RAM disk using the 
Mass Store menu. You must: 


l. Insert the archived disk into the disk drive. 
2. Load the Copy Disk utility. 
3. From the Copy Disk directory, press (¥) and highlight the archive file. 
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eae Dicaning the Dak Dave 


The disk drive does not need routine preventive maintenance, however, as 
with any mechanical device it can get dirty. A dirty disk drive usually means 
. dirty heads that can cause excessive read errors from a disk. 


Use a head cleaning disk (such as HP part number 09122-89415) to clean the 
heads of the HP 4957A. 


To clean the disk drive: 


1. Turn the analyzer off and remove any floppy disks that are in the disk 


drive. 
2. Turn the analyzer on and reset the menus. 
, 5 
4, 
5. Press Dir to activate the cleaning process. 


An on-screen message indicates the cleaning disk is a single-sided disk. The 
disk drive light will be on during the process. 


Disk Out 


The message Disk Out will blink on the screen indicating there is ne disk in the drive, 
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- Resetting to Default Parameters 


Once an application is loaded, you must reset the application before the 
“he ‘ppl softkey reappears on the top level menu. When 
reappears you can load another application. 


To clear the buffer and application memory: 


1. From the top level menu, press (MORE) and 5 


to remove any application programs. 


Reset is Destructive: 


User menus and data are 
initialized to their dafaul? 
state. Active applications 
can also be removed. 


Hit the EXIT Key to abert menu 


Figure 1-7. The Reset Caution 


1-24 


| Connecting an External Monitor 


The HP 4957A has an external video connector on the rear panel. This can 
be used to connect a larger video monitor if you need a larger display. The 
monitor shows exactly the same data that is on the protocol analyzer display. 


To connect an external monitor: 


1. Connect a 752 coaxial cable with BNC connectors to the video output of 
the HP 49574. 


2. Connect the other end of the BNC cable to the video input connector of a 
video monitor. 


The external video connector is on the rear panel of the HP 4957A. 


Video Monitor 


It is highly recommended that a video monitor ts used (such. as the HP 82973A) instead of a standard 


television. The HP 4857A displays 10056 of the signal, a standard television only displays 90%. You 
1 will not see the entire signal on a television monitor. 


The HP 4957A implements the RS-170 electrical characteristic for 
monochrome video monitors of 525 lines per frame, 60 Hz refresh rate, and a 
horizontal scan rate of 15.75 kHz. 
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eee Analyzing Live Data 


Analyzing Live Data 


The most common method of analyzing live data is simpiy to hook up to a 
line and watch data as it scrolls across the display. This shows that the line 
is active and there is data. While you are monitoring, the protocol analyzer 
is constantly filling its internal buffer. This data is available for post-run 
analysis. However, this is not always an effective technique to evaluate the 
data and troubleshoot the network. 


Besides simple monitoring, this chapter explains how to develop and use 
monitor or simulate programs for more complex analysis. Examples are 
shown that you can use for specific applications. The programs are entered 
in the Monitor and Simulate menu and are executed from the Run Menu. 
After executing the programs you will learn how to store them for later use 
and how to save instrument configurations that were used to develop the 
programs, 
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Using your Protocol Analyzer Efficiently 


An effective method to analyze data is to tell the HP 4957A to look for specific 
events. You can filter unnecessary events and selectively store to disk. The 
protocol analyzer can ‘trigger’ on pertinent events and accumulate data that 
is useful for analyzing. This technique captures data and makes more efficient 
use of the buffer. 


The HP 4957A can be used efficiently if you: 


e Write monitor or simulate programs and observe specific events that occur 
on the line. 


e Load saved programs from RAM or floppy disk and reuse them without 
rewriting, 


Using programs to test your line will maximize the use of your protocol 
analyzer, 


HP Programs 


A Data Communications Test Library is provided with the HP 4957A. This Library consists of programs 


that you can use te make common tests of your line. These tests can be loaded and used as they are, 
or you can customize them fer your own specific needs. 
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Analyzing Live Data 
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Ease of Programming 


The capability to select trigger events allows you to efficiently analyze 

the data that you are capturing. Triggering is the basis for programming. 
Triggers are the events you want the protocol analyzer to look for, such as 
characters, lead changes, or errors. 


Once the analyzer finds the designated event; it can: 


beep 

highlight the event in the buffer 

count events 

measure time between events 

send data and set leads (simulate mode only) 
display a message 

start or stop the disk 
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Defining Triggers 


Triggers must be defined as a reference point. You can define triggers with 
‘when’ statements in your programs. The ‘when’ statement is used in 
conjunction with the desired trigger action. 


You must tell the analyzer precisely when to start or stop an action or the 
measurement may be misleading or inaccurate. To use a trigger event as a 
point of reference, action commands must follow ‘when’ statements. For 
example, to start a timer when a certain event occurs, place the ‘when’ 
Statement first. 
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| setting up to Monitor 


Monitoring the line is a non-intrusive method of seeing what data is on the 
line. In this manner you can sample the data and look at it without disrupting 
the data stream. The connection requires both ends of the Y-cable on the 
same node. This places the protocol analyzer in a non-intrusive position to 
sample data. 


The HP 4957A can be set up by using Auto Configure. This tells the protocol 
analyzer to evaluate the line parameters, make the necessary interface 
settings, and begin monitoring. Auto Configure works with most protocols 
and data codes, however, it may not find all the parameters if the protocol 

is nonstandard, there is insufficient information, or the data present is not 
random. If you know the interface parameters, you can set them manually in 
the Setup menu. 


Figure 2-1. Hook up to Monitor the Line 
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To set up to monitor: 


1. Connect the HP 4957A to the line using the Y-cable (see Figure 2-1). 


2. Turn off the HP 4957A and. connect a pod (if you are using an external 


interface). Turn on, press Run Menu, Sele 3 and select the 
physical interface. 


3. Press 1 The protocol analyzer displays a blinking asterisk to 


indicate that it is checking line data. If a good match is found, the protocol 
analyzer briefly displays the interface parameters and starts monitoring. 

If a good match is not found, the parameters that were previously set are 
restored. 


Monitor/Simulate Parareter Setup 


Display 


er onk SSG 


DTE clock sie a 
Bit sense Norm. | 
Ext Addr Weis 
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Figure 2-2. The Setup Menu (typical for BOPs) 
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press and then press Setup 
setup, such as display mode. 


5. Make any appropriate changes to the data parameters and press (EXIT). 


6. Return to monitoring by pressing | 


Review the Setup 


While monitoring, you can, at any time press : to review the current parameters. You 
must exit and go te the Setup menu to change the display mede. 


While monitoring, all data previously in the buffer is overwritten with new 
data. 
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7 Monitoring and Capturing Data 


When the protocol analyzer is set up to propery match the line parameters: 


: rom) the top level menu, press | Ru Wh 
] You can watch fie dats stroll across the screen, 


This may satisfy your needs. However, if you want to evaluate specific data, 
you may want to write a monitor program and measure specific events. 


To write a monitor program: 


The Monitor menu allows you to write programs by prompting you for softkey 
selections, For example, the following program measures the time from RTS 
on to CTS on. 


1. From the top level menu, press M 


2 Bie ath 


defines a trigger event chat is ear aun RTS lead Boks on. ar eeket 
to na anew manok 


(RIND 


On , (RTN). This specifies a second trigger 


fl . When the second irigger event, CTS going on, is 
satisfied the test W stop, which also stops Timer 1. The result in Timer 1 
is the time interval between RTS ON and CTS ON. 
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For exampie: Block 1: 

When Lead RTS goes On Timer I starts measuring 
then goto Block 2 

Block 2: 

start Timer i 

When Lead CTS goes On Timer I stops measuring 
then goto Block 3 

Block 3: 
stop Tests 


Notice that the Start and Stop statements are preceded by When. This causes 
the HP 4957A to set a trigger on these lead changes when the specific block is 
active, 


Moniter 


Block i 


Figure 2-3. The Monitor Menu 
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To load a monitor program: 


This exercise shows you how to load a program from the Data 
Communications Test library (this disk is provided with each HP 4957A). 


This program counts the DCE and DTE characters for 1 minute (or 10 
minutes) and is useful for checking link throughput, file sizes, etc. 


1. Insert the Data Communications Test Library disk into the disk drive. 


Paro 


4. Press 


The protocol analyzer loads the program and returns to the floppy disk 
directory. You must go to the Monitor menu to view or modify the program . 


For consistency and simplicity, all programs in this library are stored with a 
common set of data communications parameters. These parameters may be 
changed in the Setup menu to suit your system. 


Changing Setup Parameters 


Changing some parameters, such as Data Code, Mode, or Character Framing may require corresponding 
changes to the Monitor or Simulate programs. 


The parameters loaded with all library programs are: 


9600 bps line speed 

ASCH?, Odd parity for async 

EBCDIC, DCE supplies DTE clock for SDLC 
ASCII8, DCE supplies DTE clock for X.25/HDLC 


eo ¢ & @ 


2-10 Live Data 


Analyzing Live Data 
Monitoring and Capturing Data 


For example: This program counts the number of parity errors on both the DTE and DCE 
lines and keeps track of the time the test has run (in minutes). 


Block 1: 
When DTE & 
or 
When DCE & 
then goto Block 2 
Block 2: Timer 5 starts when any character is 
Start Timer 5 sent on DTE or DCE 
Block 3: 
When Error Parity on DTE 
then goto Block 4 
When Error Parity on DCE 
then goto Block 5 
When Timer 5 is > 59999 Timer 5 counts to 1 minute 
then goto Block 6 (an milliseconds) 
Block 4 
Increment Counter i Counts DTE errors 
and then 
Goto Block 3 
Block 5 
Increment Counter 2 Counts DCE errors 
and then 
Goto Block 3 


Block 6 

Increment Counter 5 Total test time (in minutes) 
and than 

Reset Timer 5 
and then 

Goto Block 2 
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For example: This program measures more than one RTS-CTS delay until stopped. 


Block 1 
When Lead RTS goes On 
then goto Block 2 


Block 2 
Reset Timer 1 
and then 
Start Timer i 
When Lead CTS goes On 
then goto Block 3 
When Lead RTS goes Off 
then goto Block 6 
Block 3 
stop Timer 1 | 
When Lead RTS goes On 
then goto Block 4 
Block 4 
Reset Timer 2 
and then 
Start Timer 2 
When Lead CTS goes On 
then goto Block 5 
When Lead RIS goes Off 
then goto Block 6 
Block 5 
Stop Timer 2 
and then 
Goto Block 1 


Measures the first RTS/CTS delay 
ORs the two When statements 


Stops the timer so you can view it 
Duplicates Blocks I and 2 


Timer I tis reset 
Measures the neat RTS/CTS delay before 


If RTS goes off before CTS goes on, 


timers are reset and program beeps 


Timer 2 measures and stops 

so you can view it 

Returns to Block 1 to capture next RTS/CTS 
delay 
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Block 6 
Reset Timer i 
and than 
Reset Timer 2 
and then 
Beep 
and then 
Goto Block i 


The RTS and CTS delay measurements are made by timers 1 and 2 
alternately. This allows you to view the previous results while the current 
test is still being made. If only one timer were used, you would not have had 
enough time to see the timer before it was reset. To view the timers and 
counters press in the Run Menu during run-time. After run-time 


ter in the Examine Data Menu. 
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Level 2 When String 


This program counts information frames on the DTE channel... It demonstrates 
the capability of the HP 4957A Frame and Packet level assisted programming 
softkeys. This allows you to enter level 2 and level 3 programs with softkey 
assistance. 


1, From the top level menu, press 


2. Press W _ and then press DTE to define a trigger for the DTE. 


Monitor 
Biock i 


Hhen DTE i 
then goto Block 


Figure 2-4. Defining a Trigger 
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3. Press Levl 2 to enter the level 2 assist mode. The beginning of a frame 
is displayed with the start flag and the first address character Gin hex). 


4. For this example, the address is a don’t care. Press 


Monitor 
Block 


Baa 


tg Rk 
Yk Seema 
Ben ft 


eae 


Figure 2-5. Selecting an information Frame 
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5. Press. : to select an information frame. 


6. The protocol analyzer prompts you for the send sequence number, N(S). 
Press D 


7, The protocol analyzer prompts you for the poll/final bit, P/I. Press 


Monitor 
Block i 


When DTE 


S xon0 ROBB | 


then goto Biock 2 


Figure 2-6. Defining Poll/Final Bit 
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8. The protocol analyzer prompts you for the receive sequence number, 
N(R). Press ] 


9. Press (¥) two times to go to Block 2. 


10. Press DT i 
keyboard. 


Ll. Press § 


As soon as you make the sees sity aie sie -bit control field collapses to an 
equivalent representation. Notice that a don’t care condition is displayed as 
an A within a box. This byte represents a control field. The question mark 
indicates that there are ‘don’t cares’ assigned to more than one field; N(S), 
N(R), and P/F. 


Honitor 


Block 


ent : eRe cat 
aes Dor a = 
aut Be Ss Ci eh uh He 
FS Sere | 2 ites 


Figure 2-7. Defined Frame 
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For example: Block 1 aeeeer 
When DTE * Ea 
2 


then goto Block 


Block 2 
increment Counter 1 by i 
Goto Block i 


This program counts I-frames on the DTE line. If you need to count all frames 
on both the DTE and DCE you can add to the program. Complete Block 2 


that corresponds to Block 1, except select an S-frame. Complete Block 3 as a 
U-frame. 
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For example: Block 1 

When DTE 
then goto 

When DCE | oe 08 
then goto Block 3 

When DTE “8G 
then goto Block 4 

When DCE mx? 


then goto Block 


Block 2 

Increment Counter 1 by 1 Counts Lframes 
and then 

Goto Block Ii 

Block 3 

Increment Counter 2 by 1 Counts S-frames 
and then 

Goto Block 1 

Block 4 

Increment Counter 3 by 1 Counts U-frames 
and then 

Goto Biock 1 
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sees Capturing High Speed Data 


High Speed Capture is a ROM based application that is avaliable only in the 
HP 4957A with Option 001. You can capture data at speeds above 64 kbps. 


No Simulating 


Simulating abeve 64 kbps is not supported. 


When. the High Speed Capture application is loaded, it replaces the 
_ softkey on the standard HP 4957A. This implies that the 
SRT is a direct replacement for the Run Menu, except at higher speeds. 


The Setup menu is changed with the new data rate speeds faster than 64 
Kbps. 


The High Speed Capture top level menu allows you to select store to buffer 
options, data filter options, and interface options. 


Monitor meng 


When capturing data in High Speed Capture, triggers are inactive and the Monitor menu is disabled 


Timing resolution is 0.1 msec at all speeds from 64 kbps to 256 kbps. 
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To capture high speed data: 


L until you highlight 


1. From the top level menu press. 


HS_Capture. Press | 


: ) and set the HP 4957A to match the line parameters and 
display format you want to use. When you select line speed you can make 
data rate softkey selections from 72k bits/second up to 256k bits/second. 
Press if you need more softkey selections. 


Externai clock 


if the clock source is external, Mode Syne, then bits/secand does not need to be set. 


Protocal Setup 


Protocol 
Coda f R: 

| Bits/eec Beles Err chk [ieteliad 
Parity LONER S. 


DTE clock (ifasal 


Bit sense Bias | 
Ext Addr Mai 
Ext pa 


svete 


Figure 2-8. Setup Menu with High Speed Capture 
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3. Press 


EXIT 3 


to go to the top level menu with High Speed capture loaded. 


softkey has been replaced with a 


: to enter the new High Speed Capture run menu. 


Not RS-232 


If you try to run the application with RS-232 as the active interface, the HP 4957A will not let you 
capture data. A warning screen appears telling you that RS-232 is net valid for High Speed Capture. 


High Speed Capture Application 


Capture Cantinously, Capture 
until buffer full, Change the 
data Filter, Display, 
Select the Interface. 


Protocol]: HDLC 
Speed: 256 kbps 
Filter: Off 
Display: ON 


Eo Ree a 


ire 


K207S8 


Figure 2-9. Selection Screen for High Speed Capture 
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Selections that are available for capturing high speed data are selected with 
the following softkeys: 


Capt Cont 


Capt Full 


Fitr& Disp 


Sel Hac 


You can capture data and store to the buffer continuously. 
When the buffer becomes full it begins storing at the 
beginning overwriting older data. This is referred to as 
circular store to buffer. 


You can capture and fill the buffer. The HP 4957A stops 
storing data when the buffer becomes full (768 kbytes). The 
display is turned off while capturing data in this mode. 


You can enable data filters that are available in the standard 
instrument with the high speed option: lead changes, timing 
information, or errors. If you turn off timing information, 
you also turn off leads. 


You can select all interfaces. High speed capture cannot be 
used with the RS-232 interface because of the line speed 
restrictions. To exit the Select Interface screen and return to 
the HS.Capture top level menu, press (EXiT). 


You must set the bit rate if you are running asynchronous protocois, or when 
NRZI encoded data is to be monitored. 


High Speed Capture Limits 


e Async only uses eight-bit data codes, no parity, no error check, LSB first. 


e You cannot store directly to floppy disk while capturing data. When you 
store menus to disk, the high speed setup cannot be stored. 


e Disregard bits/second in the Summary screen (runtime or examine data). 


e High speeds present some utilization problems. If you encounter Buffer 
Overflow error message, turn off the display. 


e If you encounter Receiver Overflow, turn of timing information. 


e Time stamps are placed only on start flags. Measuring other characters 
return unpredictable results. 
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slmulation allows the HP 4957A to become one of the devices on the line. 
This is the added capability of interactive testing by injecting data. You can 
write simulate programs so the analyzer acts as either a DTE or a DCE. 


To set up to Simulate: 


1. Connect the HP 4957A to the link to be evaluated using the Y-cable (see 
Figure 2-10). Turn off the power if you need to connect an external 
ae pod and turn the bomen back on. 


2. Press | to select the physical 
interface. Press (aT) (ea two times to return to the top level menu. 


3. Press § _ and configure to the line parameters. 
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4 } 
i. 

. 

? 3 

2 F. : 

é. { 
Ea | “ 
Fy | ieee 

a] 

of 


Figure 2-10. Hook up te Simulate 


Live Data 2-25 


When the protocol analyzer is set up to properly match the line parameters 
you must write or load a simulate program. 


To write a simulate program: 


For example, in the following program the HP 4957A simulates a DTE. The 
program activates the DTR and RTS control signals and then sends data. 


1. From the top level menu, press s ; You want to simulate a DTE, 
therefore, the first line is acceptable. You can press DTE,, (¥), (6), or (RIN). 


All of these keystrokes will work to move the cursor to Block 1. 


s 


Far example: Simulate DTE 


Block 1: 

set Lead DTR On 
and then 

Set Lead RTS On 
and then 

Send [ABCDEFGH GG| 
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The FOX Message checks the ability of asynchronous terminals and printers 
to receive and display data. The FOX message is transmitted to the terrninal 
and the echo from the terminal is checked for parity errors. 


For example: Simulate DCE 


Block 1: | 
Send THE QUICK BROWN FOX The Fox message is sent 
JUMPS OVER A LAZY DOG 012 


3456789 . 

Block 2: 

When Error Parity on DTE Waits until a When condition 
then goto Block 3 is satisfied 

When DCE Sends the Fox message again 

then goto Block 1 and restart test 

BLOCE:'S: 

Increment Counter 1 [fa parity error is detected 
and then 

Goto Block 2 Waits for another parity error 
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Level 3 Send String 


The send command is available only in the simulate menu. The setup 
protocol must be either SDLC, HDLC, or X.28. 


L 


- Press (MORE) and Le 


From the top level menu, press | p and make sure that a 
bit-oriented protocol is selected; HDLC, SDLC, or X.25. Press 


The first two bytes are °,. These are the level 2 address and control 
bytes, which default to 0. If you move the cursor back to change these 
bytes, you drop out of the level 3 assisted mode. Press Le 

assistance In entering these bytes. 


Simulate 


Biock 


Figure 2-11. Developing a Level 3 Send String 
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he D bit. Press the | 1 


Simuiats 


Hiock 


KOA 


Figure 2-12. Selecting GFI in Level 3 Send String 
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6, The cursor now moves to the 
mod 128 is 10 binary. Press M 


7o-bit mod field. Mod 8 is 01 binary and 


7. The cursor now moves to far right and prompts you to enter an LCGN., 
This is a four-bit field, you can enter any number from 0 to 15. Type 09 
(you must enter leading zeroes before the 9). The GFI field coliapses to 
°5, and the next byte appears, prompting you to enter the LCN. 


8. From the keyboard, type 155 decimal. You can enter any three decimal 
digits or any two hexadecimal digits for the eight-bit LCN field. If you 
enter a number greater than 255, the entry defaults to 255. The LCN 
field collapses to °s. 


Simutata 


Biock 


Figure 2-13. Mod & and LCW in Level 3 Send String 
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Data for the packet type. The right-most bit remains 0 and the 
prompt moves left to the three-bit P(S) field. Enter 7 for the P(S). 
10. The cursor moves to the fifth bit from the right, prompting you to enter 


the M bit. Enter 0 for the M bit. The prompt now moves to the last three 
bits on the left, which is the P(R) field. Enter 5 for the P(R): 


11. The packet-type byte collapses to its hex equivalent, 4z and the cursor 
moves to the data field, prompting you to enter text. 


12. From the keyboard type ‘THIS IS A DATA PACKET.’ 


i Simuiats 


| Block 


Figure 2-14. Entering Data in a Level 3 Sand String 
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This program tests a modem for isolation from the line by simulating a 
RTS/CTS delay. Note that all timers are measured in milliseconds. 


Simulate DTE 


Block i: 

set Lead RTS On 

When Lead RTS goes On 
then goto Block 2 


Block 2: 

Reset Timer i The program loops back to this Block 
and then 

Start Timer i CTS response 
and then 


Start Timer 5 

When Lead CTS goes On 
then goto Block 3 

When Timer 5 > 2000 Beeps if CTS does not go on in 2 seconds 
then goto Block 4 


Block 3: 
Reset Timer 5 
and then 
Stop Timer 1 
and then 
Set Lead RTS Off RTS ts turned off and the test 
and then restarted after 30 seconds 
Wait 29999 
and then 


Goto Block 1 
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Block 4: Error Block 
Reset Timer 5 
and then 
Reset Timer i 
and then 
Beep 
and then 
Sat Lead RTS Off 
and then 
Wait 250 If CTS does not go on 2 seconds 
and then after RTS goes on, the test is restarted 
Goto Block i 
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For example: 


7 Storing Instrument Configurations and Data 


Data, menus, menus and data, applications, and extended menus can be 
stored to floppy or RAM disk. 


To store to disk while running: 


You can store directly to floppy disk while monitoring or simulating under 
program control. Each ‘start’ and ‘stop’ command is effected when it satisfies 
the associated trigger condition. 


l. From the top level menu, press 1 


2. Press | 

3. Press | 

4. Press | 
Block i 


When RTS goes On 
then goto Block 2 


Block 2 
Start Disk 


When RTS goes Off 
then goto Block 3 


Block 3 
Stop Disk 

and then 
Goto Block 1 
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When you enter the Run Menu and execute a monitor or simulate program 
with a ‘start disk’ statement, the protocol analyzer asks you to provide a 

file name and ent for the new file. The file type is always Menu & 

to begin running the program. If there are no ‘when’ 
statements in the program, the display continues until all ‘wait’, ‘send’, and 
‘set lead’ statements have been executed. 


To store to disk: 


I. From the top level menu, press if you are going to store 


applications or menus to the nonvolatile RAM disk, press | i 
makes RAM the active disk. The active disk is displayed in the top right 
comer of the screen. 


2. Insert a formatted disk in the disk drive. Look at the top right corner of 
the screen to make sure MSD=Disk is displayed. 


4. Name the file you want to store (up to 10 characters), press (v}, and press 
the softkey that corresponds to the file type (see Tabie 2-1 for what is 
actually stored in each file type), 


d. Press (¥) ®) and enter a comment for the program. This is optional. 


6. Press _ Ex 


The protocol analyzer displays a status message; Executing or Write 
Protected. 


Live Bata 2-35 


Analyzing Live Gata 
Stering Instrument Configurations and Date 


The HP 4957A stores different information depending upon the file type you 
chose. 


Table 2-1. information stored with Each File Type 


File Type Stored lafermetion 
Data Data that was captured during @ run 
Menu Setup, moniter, simulate and BERT menus 
Menu & Dats Setup, moniter, simulate, BERT menu and data that was captured 


Application Pragram Application pregram resident in instrument memory 


Extended Menu Setup, moniter, simulate, BERT, remote, printer, data filter [including 
menus containing External NRZi or X.21 protocels} 


Highlights from the buffer are not saved to disk. 
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Analyzing Captured Data 


This chapter explains how to use the capture buffer, Examine Data menu, 
and programs to analyze data, make measurements, and manipulate data. 
For each example and exercise, it is assumed that data is already in the 
capture buffer. The examples use data that is on your Utility disk, file name 
DEMO_DATA. Refer to chapter 1 for loading. 


The capture buffer is memory dedicated to storing your data. It is used to 
hold your data until you can evaluate it. You can look at, examine, and 
measure the contents of the capture buffer j 


scrolling through the data with the R | Bi : 
| softkeys. You can also can ier contents Sun he ‘paner: using 
monitor programs. 

The capture buffer is divided into 384, 2 kbyte blocks totalling 768 kbytes of 


available memory. There are 16, 2 kbyte blocks of memory that comprise the 
nonvolatile memory and 736 kbytes of volatile memory. 


The nonvolatile portion of the capture buffer is movable. It is approximately 
eight blocks before and eight blocks after the current cursor position. You 
can select the portion you wish to protect at lee feel by moving the cursor 


through the blocks, 1 through 384, using the | 


gael equals a oprosimately 16 Hocks 
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Viewing Data 


Use the Examine Data menu to view buifer data. Use the demonstration data, 
DEMO_DATA, from the Utility disk. 


To view data: 


1. From the top level menu, press I The protocol analyzer 
searches the capture buffer for data and displays it using the most recent 
display format selected. 


2. Press (>} to highlight the ‘A’ in the data stream. 


You can see the data is ABCDEFGH transmitted continuously. With the cursor 
highlighting the ‘A’ you can see the character decoded in binary, octal, and 
hexadecimal. The data is DCE data, so it is displayed in inverse video. The 
DTE data is displayed in normal video. 


401 


eases oshons Sine arias senior eet 


Figure 3-1. Demonstration Data in Two Line Format 
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Measuring Time 


You can manually measure the intervals between specific characters using 
cursor timing in the Examine Data menu. 


To measure timing intervals: 


1. With the cursor still highlighting the ‘A’, press two times, This 


should display the § softkey. 


MORE} 


2. Press St 
3. Press enough times so the ‘A’ in the next frame is highlighted. 
4. Press 3 : 


The time between the ‘A’s is displayed at the top of the display. The 
measurement should be 99.0 ms. Using this technique you can measure 
frame length, from start flag to end flag, 57.0 ms. This difference, from end 
flag to start flag, measures the delay between frames. 
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The GG displayed in a box indicates a good frame check, BB indicates bad 
frame check, and AA indicates abort. 


: pti. UES Eeaspnial Dac: 
a ears Siouachemnttr 


5+ 
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Figure 3-2, Timing Interval in Data & State Format 
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You have six options that allow flexibility and ease of viewing. Choose the 
display that best suits your needs. 


Two Line displays both DTE and DCE data 

DTE Only 

DCE Only 

Data & State displays DTE and DCE data with RTS, CTS, DSR, and CD 
waveforms 

e Frame displays a breakdown of the frame information 

e Packt displays a breakdown of the packet information 


There are two menus you can use to change the display format. There is a 
field in the Examine Data menu with all display selections available, The 
Setup menu also contains a field where you can change the display format. 


The HP 4957A is equipped with a smart cursor, whenever you change display 
formats the cursor stays at the same data location. 
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To change display format: 


1. In the Examine Data menu, press Chang 
format softkeys. 


2. Press the ld for the most meaningful data. 


Figure 3-3. Dats & State Format 
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You can evaluate the same captured data, many times, and in many ways 
without corrupting the original data file. When the data is in the capture 
buffer you can view it, you can make manual measurements, you can write 
programs and look for specific events or you can run programs from the 
Datacommunications Test Library. 


To post-process data: 


1. Write a program to measure the period of one frame. This will confirm 
al measurement you made. From the top level menu, press 


._. Enter the program and press (EXx!IT} to go back to the top level 


Monitor 


Block 1 
Wnen Lead CIS goes On 
start Timer i 

and then 
Highlight 


Block 2 
When Lead CTS goes On 
Highlight 
and then 
Stop Timer 1 
and then 
Stop Tests 
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3. Prags Mo 


4. When the program has finished executing, press § . You can see 
the transitions that were measured because the program highlighted them. 


Tree ‘Roll | 
Up) Bown, Page. | Bae | Acnir 


fe Pr 


Figure 2-4. Nieasuring Frame Tima from the Buffer 
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Figure 3-6. Timers and Counters 


When you view the data in the Data & State display mode, you can see that 
CTS goes on between frames. Therefore, the time between CTS pulses equals 
the time for one frame. 


Timing Resolution 


Timing resolution is the smallest unit of measurement that can be timed at 
a given speed. Use the Table 4-1 and the correction factor for speed ranges 
given. Multiply the time measured by the corresponding correction factor. 


Table 3-1. Timing Resalution 


Resolution | Factor 


50-2400 
3200-4860 


7200-9808 
12000 - 286 kbps 
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Making a BERT Measurement 


Bit Error Rate testing is one of the most fundamental troubleshooting tools 

in a datacommunications network. BERT measures analog noise on a digital 
signal. Through the use of BERT tests you can determine how often highs are 
changed to lows and lows to highs in error. This chapter explains how to 
make BERT measurements with the HP 4957A performing as a DTE. To use 
the protocol analyzer as a DCE, see chapter 10, DCE BERT. 


A BERT tester generates pseudo random bit sequences (PRBS) from a shift 
register of length L, where the sequence equals ZL - 1 bits. A PRBS may be 
any length, but certain pattern lengths have become standard. The HP 4957A 
supports lengths of 68, 511, 2047, and 4095. 


Bit error rate (bit errors + bits received) does not measure error distribution. 
For exampie, if most errors occur grouped together, it might indicate that the 
line is functional but had been affected by a momentary phenomenon, such 
as a lightning strike. For this reason, bits are grouped in blocks for measuring 
block error rate (block errors + blocks received). The Bell system uses 1000 
bits per block; CCITT uses a block size equal to the PRBS pattern. 


BERT Blocks 


Do not confuse BERT blocks with blocks in ether menus. 
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- Running a BERT Test 


If the line you are going to test is a true half-dupiex line, you must hook 
up two protocol analyzers in an end-to-end configuration. If your line is 
full-duplex hook it up in a loopback configuration using only one protocol 
analyzer. 


Figure 4-1. Connection for End-to-End Testing 
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To make a BERT measurement: 


- You can set framing to send standard asynchronous characters with one start 
bit and two stop bits. The frame size is equal to the start and stop bits plus 
parity plus the selected character size. To select framing, choose the size of 
the data character (5, 6, 7, or & bits). An optional parity bit may be added 
after the data character, before the two stop bits. Each frame alternates with 
an idle (high) time which is the same length as the frame. 


i. Connect the protocol analyzer(s) to accommodate your network (see 
Figures 4-1 or 4-3 as appropriate). 


2. From the top level menu, press (MORE) and BERT Me 


3. Fil in all flelds in the BERT menu: PRBS Pattern, Block size, Duration of 
the test, Bits/sec to match the line, and Framing and Parity as necessary. 


4, Press to return to the top level menu. 


BERT to start the test. 


Bit Error Rate Parawater setup 


Pattern 
Block size 
Curation 
Bits/sec 


Framing 


Figure 4-2. The BERT Setup Menu 
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Andlog Loopback 
selected 


vf Cal ie ee ; 
Modem 7 | 


' Remote 


Digital Loopback Modem 


Selected 


Figure 4-3. Connaction for Loopback Testing 


When you are running a BERT test, a run 
displays test progress. You can press $u 


time data screen continuously 
, at any time, without stopping 
z * to 


the test and review the test parameters you set or press Inje 
when it receives all the bits required for the test, or when you press (EXIT). 
The transmitter continues to transmit to ensure that the other receiver gets 
all needed test bits. 


A flashing display indicates a ‘rolled-over’ condition. This occurs when 
a counter reaches its maximum and restarts at 0. Table 4-1 indicates the 
displayed data with maximum count registers. 


Table 4-1. Maximum Count Parameters 


| | Maximum Count ee 
Elapsed Secends 65535 secs japproximately 18.2 hours} 
Errored Seconds 65535 secs 

Bleck Count 65535 count 


Block Error §5995 
Bit Count 98 X 10E8 
Bit Error — | 69535 count 
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To make a remote BERT test: 


BERT tests can be executed by a controller over a remote connection. A 
remote BERT test requires the test be defined in the BERT menu and a 
remote connection with a controller and slave. 


Set the BERT menu in the controller and download to the slave, then set the 
slave in the top level menu. If you are at the remote site, set the slave BERT 
menu and press (ExiT) until the top level menu is displayed. 


]. Set the slave BERT menu. 


, . Make sure the remote link is active; use the Identify Slave 
command. 


3. Press (¥), E 


2 This selects the BERT menu as the operation. 


4. Press E: . The controller executes the slave BERT menu. 


Top Level Manu 


The slave must be in the top fevel menu to execute @ rernote BERT test. 
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: T is selected and you press } : the slave’s BERT 
menu is ed The slave must be in the top level menu to execute the 
BERT menu. 


is selected, the current BERT statistics (if the slave is 
running a test) are sent from the slave to the controller. [fa test is not 
running, the slave sends the most recent statistics if it is in the top level 


menu. After the statistics have been uploaded to the controller, you can print 
them from the BERT menu. 


Cannot view percent error free seconds 


You cannot view percent error free seconds, but they cen still be calculated. 
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BERT Results 


A BERT test returns the following results. 

Elapsed Seconds. Elapsed time since receiver synchronization. 
Errored Seconds. Elapsed seconds with error occurrences. 
Block Count. Number of blocks sent in the test. 


Block Errors. Number of blocks with at least one error. Divide block errors 
by block count to get Block Error Rate. 


Bit Count. Number of actual data bits sent since synchronization (excluding 
framing, start, stop, and parity bits). 


Bit Errors. Divide bit errors by bit count to get Bit Error Rate. 


Error-Free Seconds are errored seconds + elapsed seconds. These results are 
displayed at the end of the test. 
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Transfer and Control in Remote 


Remote operations are convenient with any protocol analyzer. The Remote 
Menu is used to configure the HP 4957A for remote operation. The controller 
and slave instruments can communicate, transfer data, menus, applications, 
test the remote data line, and test results from timers and counters. 


You can use the HP 4957A as a controlling protocol analyzer in a 
point-to-point configuration with another HP slave analyzer. You can also use 
the HP 4957A as a slave to a PC. This enables the HP 4957A to be the eyes 
for the PC operating as a controller The PC can initiate all standard remote 
operations, as well as control an HP 4957A operating in the virtual terminal 
mode. 


Only Hewlett-Packard 


The slave does nat have to be the same model, but It must be an HP analyzer. 


There are two basic transfer operations: 


e Transfer from controller to slave (download) 
e Transfer from slave to controller (upload) 
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Transfer and Contrel in Remote 


The controller always initiates the functions and gives the slave instructions. 
As a controller, the HP 4957A can download menus, applications, and data to 
the slave and receive uploaded information from. the slave. 


Overwrites 


Any upload er download operation overwrites the contents in the receiving protocol analyzer. 


When operating protocol analyzers in the remote mode, a logical sequence is 
to download a menu to a slave, instruct the slave to execute the menu to 
capture data, tell the slave to transmit all captured data up to the controller 
for evaluation. In a configuration with a PC, you can configure the slave by 
VTR to capture data, and then use the standard remote functions to upload 
data or use VTR to review the captured data. 


Controller 


Upload Download 


Slave 


Figure 6-1, Bata Transfer 
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- Connecting for Remote Operation 


Both slave and controller are always a DTE and expect to be connected to a 
DCE (modem). 


Without modems 


You can connect without modems, however, you must use a modem eliminator cable 


To connect for remote: 


1, Connect the slave HP 4957A from the REMOTE/PRINTER connector on the 
rear panel through an asynchronous modem at the remote site with an 
RS-232 cable. 


2. Connect the modem to a direct or telephone line that connects to a modem 
at the controller end. 


3. Connect the controller from the asynchronous modem to the direct line to 
the slave. 
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Transfer and Control in Remote 
Cannecting for Remote Operation 


Figure 5-2. The Remote Connection 
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i Placing a Remote Cail from the Controller 


The HP 4957A can control another HP protocol analyzer in a point-to-point 
configuration. When you apply power to the protocol analyzers, they are in 
the slave command mode (default). At power-up, both protocol analyzers 
send a command telling their respective modems to auto-answer all calls. 


‘To set up the controller: 


: to enter the controller setup menu. When you enter the 
nu, you place the HP 4957A in the controller mode. 


3. Set the data rate (Bits/second). Make sure that the data rate you set in the 
controller menu is the same as the slave’s data rate and is supported by 
the modems. The change takes effect when you exit this field. 
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For axampie: 


Transfer and Centrel in Remote 
Placing a Remote Call fram the Controller 


4, Press (¥) or and enter a modem string and phone number, if 
necessary (20 characters maximum). At the end of the modem string, 
enter (Mm), for a carriage return if the modem expects a CR. You can 
get modem string information from the operator’s manual for the modem 
you are using. 


5. Press § 


Carriage return 


Pressing (RTN) ot CR does not send a Cp te the modem. You must enter (CNTLYM). 


ATDT 9551212 


To place a call: 


The controller always initiates any transfer functions. It either downloads or 
tells the ea to cea 


1. Press ] : : e to verify that the link is active. This may 
take sever cis however, if the slave does not respond make sure all 
connections are secure and ren: 


2. Press (¥) or (RTN) select R 


slave in the top level menu. 


Z This puts the 


3. Lockout the slave’s keyboard. If the slave analyzer is also an HP 4957A, 
this is automatic. To lockout the keyboard, the slave must be in the top 
level menu. 


This puts the slave on-line and can accept calls and commands from the 
controller, 
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Transfer and Contro! in Remote 
Placing a Remote Cail from the Controller 


Lock the keyboard 


Ail eperations except ‘slave's status’, ‘identify slave’, and ‘reset slave’ require the Keyooard te be 
locked, 


Controller BMenu 


Bite/sec 


Modem String es 


Operation identify Slave. 
Press EXIT to Save Configuration 


savatenetaitay ssunresersennes 
| ee Ee Eee 


ot a ae Teen Coral 


PAREN Re Ea ieee ge es “5 
| 29200 9609" 4800 


ES BOSS OS ave: 
Sea Rune Leh: MRD. 
72400 © 7 

oe sen free 7 E 


BOSSE SEES RS: 


era 


Me 


Figure 5-3. The Controller Setup Menu 
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For example: 


CAUTION 


Transfer and Control in Remote 
Placing a Remote Cail from the Contraller 


To download applications: 


1, Load the application (see Chapter 1) you want to transfer in the controller 
and return to the top level menu. 


2. Press and press Ret _to access the Remote Menu. 
4, 
3) 


The controller displays the current block number being transferred. The size 
of an application is listed in sectors in the directory. To equate the two, one 
block equals approximately 8 sectors. 


The analyzer will display the results of the command: 


Operation successful. 


All applications for an HP 4952A can be downloaded and run on an HP 
4957A. Applications for an HP 4951C are not compatible, 


The application will be downioaded in the corresponding portion of 
nonvolatile memory in the slave. The slave will overwrite, as necessary, to 
accommodate the required memory. 
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ror examoie: 


CAUTION 


Transfer and Contrel in Remote 
Placing a Remote Call from the Cantraller 


To download a menu: 


lL. Load or develop the program menu you want to transfer and return to the 
top level menu. 


2. Press Ru _ and select the operation associated with this menu. 
When you tell the slave to execute a run, this operation is selected. 
Execute Run Monitor or Run Simulate and return to the top level menu. _ 
This will set an internal flag that dictates the operation when — 
is pressed in the controller menu. | 


3. Press (MORE) and press Rem tekPrint to access the Remote Menu. 
4. Press to enter the controller menu. 

Do. Press (download menu). 

6. Press 


The analyzer will display the results. 


Operation successful. 


‘CCITT Set Qs’ error checking and X.21 menus can only be transferred to an 
HP 4952A or another HP 4957A. Extended menus cannot be downloaded to 
an HP 4951C. 
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Transfer and Control in Remote 
Placing a Remote Call from the Controller 


To download data: 


1. Load the data you want to transfer and return to the top level menu. 


3. Press : 


2. Press and press to access the Remote Menu. 


1 to enter the controller menu. 


4. Press (download data). Using the keyboard, enter the block 
numbers you want to download. 


A controller displays the current block number being transferred. The size of 
a data block is listed in sectors; one block equals approximately 8 sectors. 


The HP 4957A has a 768 kbyte buffer. The HP 4952A may have the same size 


peer buffer (optional), The HP 4951C has a 32 kbyte buffer. Make sure the buffer 
sizes and data locations are compatible when downloading data. 
The analyzer will display the results. 

For example: Operation successful. 
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CAUTION 


Transfer end Contrel in Remote 
Placing a Remote Call from the Controller 


To upload to a controller: 


When data is uploaded you must specify the slave’s blocks to be transferred. 
If the slave is a non-HP 4957A, the slave may reject transfer requests that are 
not within the range of its buffer. Many other analyzers have different size 
buffers, such as 16 blocks in an HP 4951C. The slave will also reject requests 
for negative or 0 blocks. 


The controller will place the received blocks of data in the corresponding 
controller blocks. 


All data in the controller buffer is overwritten when uploading data from a 
Slave. 


1. Press the desired upload oe from ae controller menu. The 


Seige Cipla data), or 


(data in the — and nu) Bese 


2. Select the desired blocks to upload. The menu field is a three digit field, 
you must enter all three digits. If the number you want to enter is only 
one digit, you must enter 0 for the others. 


3. Press . The analyzer will display the results, for example, 
Operation successful. 


4. Press (EXIT) two times and then Ao Ex: . If you are not 


viewing uploaded data, use Spec. Block to go to the correct data. 
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_ Receiving a Remote Call as a Slave 


The HP 4957A can be a slave in a point-to-point configuration or one of up to 
15 slaves in a multi-drop configuration. 


The slave mode is the protocol analyzer default mode. It is in slave mode 
af power-up and the bits/sec field is set to the data rate that was set last. 
At power-up and when the data rate is changed, the slave sends a modem 
string, ATC RATC RAT R ATSO=1°R, telling the modem to auto-answer all 
calls on the first ring, 


When all connections have been made, the HP 4957A can be used as a slave 
in unattended mode. It can be instructed to run in Virtual Terminal Remote 
as a Slave to a PC. 


To set up the slave: 


3. Enter the slave address. If you are in a point-to-point configuration, enter 
0 (default). If you are in a muiti-drop configuration, set a unique address 
(0-15) so that the controller can find this specific analyzer. 


4, Press (¥) or and set the Bits/sec. This must be the same setting as 
the controller. When you move the cursor out of the Bits/sec field the 
slave instructs the modem to auto-answer any incoming calls. 
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Transfer and Control in Remote 
Receiving a Remote Cail as a Slave 


5. If the modem was attached after power-up or an incorrect modem String 
was sent, press or (RTN} and enter the modem string (20 characters 
maximum). At the end of the modem string, enter (CNTL) for a 
carriage return. You can get the modem string information from the 
operator's manual of the modem you are using. 


to send the configuration to the modem, 


7. Reset the slave. If you are at the remote site you can press on the 
slave keyboard until the top level menu screen appears. Many operations 
cannot be executed unless the slave is in the top level menu. 


Siave Menu 


Slave Addr 
<00+15> 


Bits/gec 


Hodem String [x= .=./o—r 


Prese EXIT to Sava Configuration 


Figure 5-4. The Slave Manu 
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~ Ending Remote Operations 


To stop execution of any remote operation, press (EXIT} on the controller — 
to return to the remote menu. This will abort the current slave operation 
immediately. The operation may not finish. 


To break a link: 


The HP 4957A is compatible with most asynchronous modems. When a link 
has been established, the modem is in the command state. When a call is 
placed the modem is put on-line. You can break this connection from either 
the slave side or the controller side using the modem string field in the 
protocol analyzer. 


For example: e If you are using a Hayes Smartmodem, type 


$4 


in the modem string field and press : to place the protocol 


analyzer back in the command state. 
e Type ATO (CNTLYM) to go back on-line. 
e Type ATH to hang up the call. 
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7 Remote Restrictions 


When you are operating in the remote mode there are some restrictions you 
must be aware of. 


With Modems 


Use only asynchronous modems for remote operations. Modems can have 
various baud rate settings. Make sure the controller, slave, and modems 
have been set with the same Bits/sec data rate. If the baud rates are set 
differently remote communication is not possible. 


Make sure the slave is in the top level menu before sending controller 
commands. The controller can effect a Reset Slave command to put the 
slave in the top level menu. 


Controller operations without a valid slave response will abort after: 


24 seconds above 300 baud 

(first try and 2 retries with 8 second timeout each) 
After 48 seconds at or below 300 baud 

(first try and 2 retries with 16 second timeout each) 
After 3 CRC errors 


Monitor and simulate programs with ‘message’ statements cannot be 
uploaded to an HP 4951C, HP 4953A, HP 4954A, or HP 4955A. They will 
corrupt the controller menus. Monitor and Simulate programs with ‘when 
softkey’, ‘gosub’, and ‘return’ statements cause a non-HP 4957A or 4952A 
controller to see trigger in and trigger out statements in these menus. 


‘CCITT Set Os’ error checking can only be transferred to another HP 4957A 
or an HP 4952A, 
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Transfer and Control in Remote 
Remote Restrictions 


e X.21 menus can only be transferred to another HP 4957A or an HP 4952A. 


e All application programs for the HP 4952A are compatible with the HP 
4957A (except PC Utilities). 


e Application programs for the HP 4951C are not compatible with the HP 
4957A. 


With an X.25 PAD 


If you are using an X.25 pad instead of modems, the restrictions are: 


e X.25 PADs are configured to be transparent to data. There is no additional 
processing of data, no messages sent back to the HP 4957A. You must 
establish a Permanent Virtual Circuit between the two analyzers for the 
duration of the data transfer. When the network connection is established 
you can upload data. 


e The controller must receive a response from the slave for each operation 
within 24 seconds or it will abort. Excessive propogation will prohibit 
remote communications due to the protocol analyzer timeout. 
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Transfer and Centro! in Remote 
Remote Restrictions 


~ Using the VT100 Terminal 
Emulator | 


Using the VT100 Terminal Emulator 


Often intelligent devices must be configured with an asynchronous terminal. 
In these cases the terminal emulator is used to establish a connection 

and perform a test over that connection. For example, some statistical 
multiplexers must be configured through an asynchronous terminal connected 
to them. 


Simulate menus can be run from the emulator to troubleshoot a problem. 

In some cases, if the DTR/DSR lines drop, the connection is lost. In these 
cases this VT100 terminal emulator can execute the test by establishing a 
connection and then keeping the DTR/DSR lines up while allowing you to run 
a Simulate menu. 
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~ VT100 Emulator 


VT1OO has four functions: 


Ae p.: Set communication parameters for communication for terminal. 


@: Enter terminal mode. 


When operating in the terminal mode, each character is transmitted 
immediately after it is typed. 


fast cannection 


in some cases, if the OTR/DSR lines drop, the connection is lost. To avoid this problem, these lines are 
maintained while going between terminal mode and running a simulate menu. 


VT100 will never act as a host. This means that ENQ/ACK is initiated by 

the host computer. The computer is set up to send a specified number of 
characters (e.g., 80) followed by an ENQ character (usually 05H). When the 
terminal has processed all received characters and is ready for more, it sends 
an ACK character (usually 06H). To support this type of handshake choose 
ENQ/ACK in the Terminal Setup menu. 


In the terminal mode of operation, you can manually control the data flow 
using the Aon and Xoff characters. To stop the receipt of data, transmit an 
Xoff signal (usually press (CNTL)(S)). To resume the flow of incoming data, 
transmit an Xon signal (usually press (CNTL}(Q)). This method of flow control 
can be used with either ENQ/ACK or NONE handshaking. 


The software handshake controls the flow of data between devices so that 
overflows do not occur. Although very few dumb terminals are designed to 
handle software handshaking, the terminal emulator application supports 
ENQ/ACK (for HP Computers). 
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Using the VT100 Terminal Emulator 
¥T100 Emutater 


To load the emulator: 


1, From the HP 4957A top level menu press ee: 


(MORE} 


2, Press the (¥) arrow key to move the cursor to highlight the VT100_8024 
application and press } 


3. Press and | . This puts you in the VT100 top level menu. 


Terminal Emuiator Manu 
a Set communication 
parameters for terminal. 


Ie ie Copy parameters from 
simulate satup to terminal. 


Run simulate menu & 


maT keeping leads up. 
Pe Enter terminal mods. 


Figure 6-1. Terminal Emulator Menu 
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Using the VI10G Terminal Emulator 
V7106 Emulator 


To set up the emulator: 


The Asynchronous Terminal Emulator lets you use the HP 4957A as an 
asynchronous terminal. You must configure the Setup menu to correspond 
with the host. 


ASCH? Only 


The terminal emulator supperts the ASCII7 character code 


In the Setup menu. From the VT1OO top level menu: 


to access the Terminal Setup menu. 
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Using the VI100 Terminal Emulator 
V7 100 Emulator 


6. Press (¥] (¥)} and turn local Echo | On or. .. If local echo or remote echo 
(echo from main office computer) is in 1 effect, characters appear on the 
display as they are typed. 


ie 
8. 
9. 
10. Press 7 to return to the VT-100 top level menu. 


Terminal Setup Menu 


Parity 
Bits/sec 
Koda 


Handshake Ne 


Echo 


Figure 6-2. Terminal Setup Menu 
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Using the VFi00 Terminal Emulator 
V7 iG Emulator 


With Setup = Simulate. You can transfer all setup parameters that were 
used when you developed a Simulate menu. This automatically makes all 
settings ee to the Simulate menu. Instead of using the Setup menu: 


Setu : to transfer the parameters from the Monitor/Simulate 
setup and Simulate menus to the Terminal Emulator menu. The following 
terminal setup parameters are overwritten: 


a. Parity of Monitor/Simulate Setup menu 
b. Bits/sec of Monitor/Simulate Setup menu 
c. Mode, DCE or DTE (first line of Simulate menu) 


2. Press s: . The Simulate menu is executed. 
3. To stop the execution of the Simulate menu press and return to the 
Terminal Emulator menu. 


Terminal Emulator Menu 
TUp Tae Set communication 
paraneters for terminal. 
Settee Copy parameters from 
simulate setup to terminal, 
Simulate Run simulate menu & 
return, keeping leads up. 
Execute _ Enter terminal mode. 


— 


Figure 6-3. Automatic Setup 


VT100 6-7 


Using the VT100 Terminal Emulator 
VT100 Emulator 


To use the emulator: 


1. From the VT100 top level menu, press E to go to the terminal 
mode, The last terminal session appears on the display. 


2. If no previous terminal emulator sessions have been initiated, the display 
is cleared and the cursor is placed in row 1, column 1 (top row, far left 
column). The terminal emulator softkeys appear at the bottom of the 
display. 


3. Press in the terminal mode to get back to the VT100 top level menu. 
If you press one more time, you will go to the HP 4957A top level 
menu. 


As an asynchronous terminal, the HP 4957A receives one or more stop bits 
and transmits two stop bits, making it compatible with all asynchronous 
devices. When using the application in DTE mode, the Data Terminal 

Ready (DTR) and the Request To Send (RTS) leads are set ON to ensure 
communications, however, the terrninal emulator application will transmit 
regardless of the state of Data Set Ready (DSR), Clear To Send (CTS), and 
Carrier Detect (CD) from the other device. When operating in DCE mode, the 
DSR, CTS, and CD leads are set ON but the terminal emulator will transmit 
regardiess of the state of DTR and RTS from the other device. 


Terminal Display. The VT100 screen is 80 columns by 24 rows. The display 
buffer contains information for up to 96 rows. This means that you can 

scroll and display from the top of the first screen to the bottom of the fourth 
screen, through four entire screens. 


Scrolling 


You must use commands that support scrolling to move the curser from one screen to another. if 


scrolling commands are not used, the cursor remains at either the top or the bottom of the current 
screen, 


6-8 VT100 


Using the VT100 Terminal Emulator 
Y¥T10 Emulator 


Figure 6-4. Ready te Start a VT-100 Emulate Session 
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a Working with Control Characters 


Control characters can be sent by simultaneously holding down and 
pressing the desired character key. The terminal ignores most of the control 
characters and does not display them. Control characters that the terminal 
does respond to are: 


Table 6-1. Active Control Characters 


Response Keystroke 


Transmit ACK 
Beep 


Backspace (CNTL) (} 
Line feed 
Carriage return 
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Using the VT1G0 Terminal Emulator 
Working with Contrel Characters 


To use escape codes: 


Special escape codes are used to perform the VT100 terminal operations. 
The HP 4957A VT100 terminal emulator can send and receive the escape 
sequences. , 


The convention <ESC> is used to show an escape character. Refer to the 
operating manual of your host computer for entering the escape character. To 
enter an escape code on the HP 4957A, press (CNTLYESC). The square open 
bracket symbol ({) is a literal entry to introduce the folowing parameter (p1). 


Code Definition 


<ESC>[p1lA Moves the cursor up by pl lines in the same column. 
The screen does not scroll. 


<ESC>/p1B Moves the cursor down by pl lines in the same column. 
The screen does not scroll. 


<ESC>[pi Cc Moves the cursor right by pl spaces. If the cursor is at 
the right edge of the screen, it does not move. 


<ESC>[p1D Moves the cursor left by pl spaces. If the cursor is at the 
left edge of the screen, it does not move. 


<ESC>([plip2 H Moves the cursor to row pl and column p2. Row 1 and 
column 1 are the top left corner of the screen. The 
cursor cannot be moved beyond row 24 or column 80. 


<ESC>[pl J Blanks the screen according to pl when: 


pl = 0 from cursor position to bottom of screen 
pl = 1 from start of screen to cursor position 
pl = 2 entire screen 


<ESC> [pl K Blanks the line according to pl when: 


pl = 0 from cursor position to end of line 
pl = | from start of line to cursor position 
pl = 2 entire line 


<ESC>[plipz f Same as <ESC>[pl;p2 H 
<ESC>7 Saves cursor position 


<ESC>8 Restores parameters saved by <ESC>7 
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<ESC>D 


<ESC>E 
<ESC>M 


<ESC>c 


6-12 V1T100 


Moves the cursor down 1 line. If the cursor is at the last 
line, the screen scrolls and displays subsequent buffer 
screens, If the current screen is the last (fourth) buffer 
screen, the cursor does not move. 


Moves the cursor to the left margin, down 1 line 


Moves the cursor up 1 line. If the current buffer screen is 
not the first buffer screen, the display screen scrolls. If 
the current display screen is the first buffer screen, the 
cursor does not move. 


Resets to saved/power-on state and self test 


— Printing a Hardcopy 


Printing a Hardcopy 


You can print: 


e buffer data 

e monitor and simulate menus 
e timer and counter results 

e remote and print menus 

e disk directories 


The HP 4957A display information is sent to a printer via the Remote/Printer 
(RS-232C/V.24) connector on the rear panel. 


The HP 4957A aiways acts as a DCE when configured to print. Therefore, 
when the protocol analyzer receives a DTR from the DTE (printer) it starts 
sending data. 


7-2 Printing 


Printing 


Printing is an easy process. You must fill out the print menu to enable the HP 
4957A to control the ASCII printer. Then, you can print from most menus or 
print buffer data. 


To set up to print: 


Always a OCE 


The HP 4957A always acts as a DCE. Connect the printer from the HP 4957A with an RS-232 cable. 


1. Connect the ASCII printer to the Printer/Remote connector on the rear 
panel. 


2. From the top level menu, press ] 


to configure for proper communication with the 


printer. 
Character Code. Select ASCH 8 or ASCII 7, 
Parity. None, even, odd. 


Bits/sec. You can send data to the printer at any one of the speeds shown on 
the softkeys. 
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Printing a Hardcopy | 
Printing 


Handshake. XOn/XOff handshaking is initiated by the printer When the 
printer is unable to continue receiving characters, it sends an XOff character 
(usually 13 hex). The HP 4957A then suspends transmission until the printer 
sends an XOn character (usually 11 hex}. Some printers use a second XOff 
character (usually 15 hex). One XOn character and two Off characters can be 
specified in the printer menu. The XOn must occur within 60 seconds after 
the XOff or a timeout occurs and displays the message ‘Hand Shake Error.’ 


Using Control Lead, the HP 4957A waits for CTS to become active for 60 
seconds after it causes RTS. If CTS does not change a timeout occurs. 


Using ENQ/ACK, the HP 4957A sends an ENQ character (usually 05 hex) to 
the printer after each block of 33 characters. The printer does not respond to 
an ENQ until it can accept more characters into its buffer. When it is ready, 
the printer responds by sending an ACK character (usually 06 hex). The ENQ 
and ACK characters may be different for various printers. You can specify the 
characters to be used in the Printer Menu. The ACK must occur within 60 
seconds of the ENQ or the HP 4957A reports a timeout occurs. 


Line Termination Characters, Type in the line termination characters the 
printer expects for all types of handshake. Two characters may be specified, 
blanks are ignored. The standard sequence of a carriage return and line feed 
is the default. 


Carriage Return Delay. Sets the delay after a carriage return in 
milliseconds. This field defaults to zero, but some printers require a delay to 
avoid a loss of characters. 
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Printer Setup Menu 


Char. code 
Parity 


Bits/s ec 
Handshaking 
Xon Char 
Xoff Ch 
ilne Termin. 
Car Rat Diy 


Figure 7-1. Print Setup Menu 
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Printing a Hardcopy 
Printing 


To print from menus: 


* When the print setup menu has been properly filled out, press the P 
keys that are found in most of the HP 4957A menus (see Table 7-1). 


Fable 7-1. Available Print Data per Menu 


Setup | Prints all setup parameters from the setup menu (13 ines] 
Monitor Prints the entire monitor program 
Simulate Prints the antire simulate program 


Data Filter Prints the data filter menu {first 13 fines} 


Examine Pata | Prints Timers and Counters summary {first 14 lines} 


: Prints selected number of pages iscreenfuls of deta] of data beginning at the 
current page or cursor position 


BERT Prints the BERT setup menu [first 13 lines! 

BERT Results | Prints the BERT test results display ifirst 12 lines} 

Remote Prints the slave, controller or print setup menus [first 13 Jines) 
Mass Store Menu Prints the flie directory with the comments 
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Printing a Hardcopy 
Printing 


To print from the buffer: 


You can print the entire buffer contents or partial buffer contents or disk files. 
You must specify the number of pages up to 9999. 


You can press EXIT at any time to stop printing. 


2. Press (MORE) two times and locate the Print Data s 


3. Using the arrow keys, position the beginning data on the top line of the 
screen. 


4. Enter the number of pages you want printed. If you want to print the 
entire buffer contents enter 9999. 


a. As the data is being printed, sent to the printer buffer, 


ill show the current print page. 


5. Press Ex 
the display w 
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Figure 7-2. Printed Output in Twe Line Format 
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Printing a Hardcapy 
Printing 


Printing begins at the top of the displayed page, regardless of the location of 
the cursor. Position the data you want to start printing on the top line of the 
displayed page. 


The printed output reflects the display exactly. No extra spaces are inserted 
and no abbreviations are expanded. Lines are 32 characters long unless the 
displayed line is completely in inverse video, in which case an asterisk is 
appended to the end of the line (DCE). It is not possible to print inverse video 
or half-bright video. 
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Figure 7-3. Printed Qutput in Data & State Format 
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Printing a Hardcopy 
Printing 


Data is printed in ‘display’ pages or screen size, At the top of each page, the 
block number and the ‘display’ print page number are printed. 


Data Overlap 


Sometimes displayed data overlaps with data on the previous screen, This data is removed before 
being printed. 


If you see the data you want printed scroll across the screen, press to 
stop print execution. By the time the print cycle stops, your desired data will 
have been printed. There is a delay from the time data is displayed until it is 
actually printed. 


Data segments with no data to print will be printed as blank pages to verify 
that no data was missed. 
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7 Printed Characters 


The output format for the ASCII printer is the same as for the HP 4957A 
display except: 


e All hex codes are in upper case. All ASC control characters are in 
lower case. All other sequences are: top character upper case, and lower 
character lower case. 


e All characters that have no ASCII representation are printed in 
hexadecimal mode. 


Hexadecimal Characters 


Hexadecimal characters are printed in upper case, most significant digit over 
the least significant digit. For example, B7 hex is printed as: 


B 
T 


ASCII Control Characters 


ASCI control characters are printed in lower case with the same mnenionics 
as displayed except printed on two lines. For example, an ASCII acknowledge 
is printed as: 


a 
k 


DCE data that is displayed in total inverse video is printed with an asterisk 
printed at the end of the line. This is useful for differentiating between DCE 
and DTE data. 
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Printing a Hardcopy 
Printed Characters 


Special Characters 


Table 7-2 defines special characters and how they are displayed. 


Table 7-2. Displayed Special Characters 


| Message ee Display 


Don’t Care 


Undefined Character 
Good FCS 
| Abort 
| Highlighted Timer 
Discontinuity 
Start Fag 
End Fag 
Bad FCS 


Don't Care FCS 


Lead Levels 


Lead levels that are displayed are printed as follows: High = 1, Low = 0, 
Transition (rising or indeterminate) /, Transition (falling or indeterminate) \. 
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Printing a Hardcopy 
Printed Characters 
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Programming Reference 


The Monitor and Simulate menus allow you to configure the HP 4957A 

to look for specific events, capture user defined data, and emulate 
datacommuncations equipment. Softkeys provide all commands and 
conditions that you will need to develop these programs. As each softkey is 
selected new softkey selections appear that lead you through your program. 
For example, if you press _ the new softkey selections appear that allow 
you to tell the protocol analyzer what to start. In this case, Dispiay, Disk, or 
Timer, 


Always set up the analyzer with the proper parameters before programming. 
If the setup is incorrect the program may not work. For example, if the data 
code being monitored is EBCDIC, but your setup is ASCII, the data data 
strings intended in these menus will be incorrect. If you change the setup 
menu after entering a program, the program may have blinking entry fields 
indicating those entries are inappropriate for the setup. If you change the 
setup data code or protocol after entering a character string, you must retype 
the string. The program will fail unless you change either the setup or the 
program. 


Programs are organized in blocks. A maximum of 31 blocks is allowed per 
program. Blocks provide a reference for looping back or jumping ahead 
during program execution. When you insert and delete blocks, the numbering 
is automatically adjusted. 


8-2 Programming 


- Editing Programs 


Use the 7 


key ps heli you want to nest ~ You can delete eoeed ee 
by holding the De : 
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To execute a program from the top level menu 


the appropriate F 


Restrictions 


if you load an HP 4957A program into another HP protocol analyzer, either 
from disk or remote, the functions may be changed by the other analyzer. 
Before you use an HP 4957A Monitor menu or program on another HP 
protocol analyzer, verify the menu program to avoid any discrepancies. 


CAUTION Remove all ‘Message’ statements before transferring programs or menus from 
an HP 4957A to an HP 4951C, 4953A, 4954A, and 4955A. 
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By telling the analyzer to trigger on an event, you are telling it to look 
for that event in the data stream. The HP 4957A can trigger on up to 63 
different events simultaneously. Once the analyzer has found an event, it 
can: 

notify you by beeping 

mark a highlighted event In memory 

modify a counter 

Start and stop a timer 

branch to another block 

start and stop storing data to disk 

start and stop displaying data on screen 

pause executing 

write a message to the screen 

stop testing 


e* @ ®@ @#@ @# &© © ® @ ® 


Only the ‘when’ statement can define a trigger. Press the . 
softkey in the monitor and simulate menus to Invoke the ‘when’ trigger. 
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Programming Reference 
Defining Triggers 


Triggers Provide a Reference 


‘When’ statements provide a point of reference in the data stream. They 
tell the analyzer exactly when to start an action. All ‘highlight’, ‘beep’, 
‘start’ and ‘stop’ statements reference the last preceding ‘when’ statement 
in the program. Without a preceding ‘when’ statement, the analyzer cannot 
determine the exact point to start, stop, beep, or highlight. 


If you put a command at the beginning of the program, action starts at the 
beginning of execution. But, for an action to start at the precise time that 
some event occurs, you must use a preceding trigger for that event. 


Enabling a trigger 


Triggers are locally active. They are enabled when the menu program is executing the block where a 
trigger Is specified. 
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; Types Of Triggers 


There are five different types of trigger conditions: 


Characters 
Leads 
Erors 
Timeouts 
Softkeys 


Characters 


There are many conditions you can place on characters and character strings. 
This section explains what and how you can define your triggers. 


Press the Text softkey for keyboard characters. Press } with another 
key to access lower case characters. Press and another key to access 
control characters . 


Edit Character Strings. Use the cursor keys or the | 


softkeys to edit a string. Press (MORE) to access softkeys when the cursor is in 
the string. 


Setup After Typing a String. If you change the data code or protocol in 
the setup menu after typing a character string, you must retype the string to 
avoid triggering on the wrong characters, Characters in one code may not 
have the same meaning in another code. The HP 4957A displays ‘?’ if the 
newly selected code is not compatible with the previous code. 


Characters Not On the Keyboard. EBCDIC and some other data codes 
have control characters not on the keyboard. Enter the hexadecimal 
equivaient of that character from the keyboard. Hexadecimal characters are 
displayed with a half-space underline, control characters are not underlined. 
This is to distinguish the two onscreen. 
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Types Of Triggers 


Masking Out Characters. Use the don’t care condition to mask out string 
characters or bits of no interest. If any bit in a binary string is designated as 
‘don’t care’, the compressed character is denoted by a ‘?’ in a box. 


binary. If the setup menu data ee is less aa ESERET,' enter the correct 
binary pa een The excess bits on the left are disregarded. 


strings. Two hex numbers occupy each character position, eearanina two 
keyboard entries. Hex characters are displayed with a half-space underline to 
distinguish oo from text control characters with the same abbreviation. 


When you press I , eight binary bits are displayed, allowing you to 
enter a 1, 0, or don’t care in any bit position. When you move the cursor out 
of the binary string, it collapses to its hex equivalent but is doubie underlined 
to indicate it was entered in binary. 


You can see the binary or hex value of a raion by placing the cursor over 
that character and pressing H 


Date Code 


lf the data code selected in the Setup Menu ts less than eight bits {eg., Baudot or Transcade}, the 
appropriate number of higher order bits are disregarded. 
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Programming Reference 
Types OF Triggers 


press } anes 7 


aearacies that you select until you press | ee 


Flags and Frame Check Characters. Flags and frame check characters 


with the 4 , E ar 7 

characters and the ae ee may ‘be useful iW you wah to trigger on Bad FCS 
or Abort characters. Triggers for FCS errors or abort characters can only be 
programmed when a bit oriented protocol is selected on the setup menu. 


Parity. The HP 4957A ignores the parity bit when triggering. You can see 
this by expanding the specified trigger character in binary when the setup is 
ASCII 7. The MSB (left) is designated ‘don’t care.’ You can explicitly define 
this character by entering a 1 or 0 in binary to override the setup Menu. 
Parity error triggers can be entered only when a character oriented protocol is 
selected in the setup menu. 
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Programming Reference 
Types Of Triggers 


Leads 


To trigger on lead changes, select the desired lead from the softkeys. 
Depending on the interface selected and/or pod being used, the appropriate 
leads automatically appear as softkey choices. The lead trigger is satisfied 
when the lead goes on or off. 


Naeds a Transition 


Unlike an ‘if’ statement, the lead trigger requires a transition. 


Delaying Output. Use ‘Wait’ statements only with ‘Send’ and ‘Set Lead’ 
statements. Wait has no effect on program flow or timers. If you need to 
insert program pauses, use timers or counters. 


Wait Statement 


The ‘wait’ statement controls output only 


The ‘wait’ command can be set in 1 millisecond increments to cause delays of 
up to 65,535 milliseconds. In combination with counters, very long delays can 
be set up. The shortest ‘wait’ possible is 3 milliseconds. Thus, ‘waits’ of 1 or 
2 milliseconds are actually 3 milliseconds. 
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Programming Reference 
Types Of Triggers 


Errors 


You can trigger on the following errors: 


Table §-1. Errer Triggers per Setup Parameters 


BOPs sync COPs asyne COPs 
FCS OTE Parity DTE Parity DTE 
FOS DEE Parity DCE Parity OCE 
Abort DYE BCC OTE BCC OTE 


Abort OCE BCC DCE BCC DCE 
Framing DTE 
Framing DCE 


Timeouts. You can specify one of five timers in 1 milhsecond increments 
from 0 to 65534. 


You can trigger on the timeout of one of the five timers. The analyzer will 
trigger whenever the timer becomes greater than some specified time in 
milliseconds. You can select any time from 0 to 65,534 milliseconds. Timer 
triggers are not counted by the trigger counter. Thus, you can enter as many 
timer triggers as you want, and not be limited by 63. 
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Programming Reference 
Types Of Triggers 


Softkeys 


The softkeys are numbered from 1 to 6 from left to right. The HP 4957A can 
trigger on the press of softkeys 3, 4, and 5. 


‘When Softkey’ triggers can only be recognized when the program is 
executing the block in which they appear. “When Softkey’ triggers can cause 
a character trigger in the same block to be missed, if the character trigger is 
more than one character long. It is a good practice to have only error, lead, 
or timer triggers in the same block with softkey triggers. 
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- Multiple Triggers 


You can combine triggers two ways: 


e You can logically ‘or’ triggers by putting ‘when’ statements in the same 
block. 

e You can ‘sequence’ triggers by putting ‘when’ statements in different 
blocks. 


ORing Triggers 


‘When’ statements in the same block are ORed. To tell the HP 4957A to look 
for both events simultaneously put the ‘when’ statements in the same block. 
Once a trigger event is found all other triggers in that block are disabled. If 
two ‘when’ staternents in the same block are satisfied simultaneously, only 
the one appearing first in the block is recognized. 


Block 1: 

When DTE abcd 
then goto Block 2 

When Error Parity on DTE 
or 

When Error Parity on DCE 
then goto Block 3 

When Lead RTS goes On 
then goto Block 4 
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Programming Reference 
Miultiple Triggers 


Sequencing Triggers 


In this example, the HP 4957A must find the string ‘abcd’ on the DCE before 
it can look for string ‘efgh’ on the DTE. To get to block 5, the analyzer must 
find both strings. 


Block 1: 
When DCE abed 
then goto Block 2 


Block 2: 
When DTE efgh 
then goto Block 5 


This allows the triggers to be conditionally enabled. 


Overlapping and Duplicate Triggers 


For overlapping or duplicate triggers in the same block, the one found first 
disables the other triggers. 


In the following example, if the data is ‘yabc’, only the first ‘when’ statement 
is satisfied. If the data is ‘ybc’ only the second ‘when’ statement is satisfied. 
lf the data is ‘yc’, only the third ‘when’ statement is satisfied. The first 
‘when’ statement to be satisfied disables the others. 


Block 1: 
When DTE abc 

then goto Block 2 
When DTE bc 

then goto Block 3 
When DTE c 

then goto Block 4 
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Programming Reference 
Multiple Triggers 


If the data is ‘ybe’, only the trigger ‘c’ is found. 


Block 1: 
When DTE c 

then goto Block 2 
When DTE be 


then goto Block 3 


When there are multiple trigger strings in a block, some of the triggers 

may be partially matched at the time one of the triggers is satisfied. If the 
program loops back for the next ‘when’ statement, these partial matches are 
remembered when triggering resumes. This is useful when looking for strings 
on both sides of the line. This example, counts the number of times the string 
‘HELLO’ occurs on the DTE and DCE side of the data line. 


Block 1: 
When DTE HELLO 

then goto Block 2 
When DCE HELLO 

then goto Block 3 


Block 2: 
Increment counter i by 1 
and then 


goto Block 1 


Block 3: 
Increment counter 2 by i 
and then 


goto Block 1 


The HP 4957A begins matching triggers as the data comes in. When the ‘O’ 
comes in on DTE, the first when statement is matched. [f at the same time, 
the first four characters of the second when statement are already matched. 
Since the program returns to block 1 for the next set of triggers. The partial 
match is remembered. When the final character on the DCE hello is received, 
the match on the second when statement is completed. 
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a eee g Triggers 


The HP 4957A can mark each event you specify in the buffer, and it can beep 
whenever the event occurs. Each marking condition refers the last preceding 
trigger event. 


Beep 


The ‘beep’ statement provides an audible sound for some specified condition. 
The analyzer can beep anytime, and as often as desired. 


Highlight 


Use the ‘highlight’ command after a ‘when’ statement to mark trigger events 
in the buffer. Highlighted characters appear in half-bright, inverse video in 
the Examine Data menu. 


Lead and timer transitions appear on the DCE line in the examine data menu 
if you are not using the DatakState 


ite display. 


The HP 4957A remembers the last 64 highlights in the buffer. Only the last 
character of a trigger string is highlighted. 


Not te Disk 


Highlights are not stored to fleppy disk. 


8-16 Programming 


Measuring Time 


Timers measure the time between triggers. The HP 4957A monitor and 
simulate menus each contain five timers, 1, 2, 3, 4, and 5. Each timer can 
measure up to 65,535 milliseconds. 


Time Stamps 


Timers measure by looking at time stamps that are inserted with the data 
entering the analyzer. Because data is stored in a 768 Kbyte first-in, first-out 
buffer, the time stamps are also stored. The timers measure the number of 
time stamps between trigger events. 


Timing resolution yields character to character timing if bits/sec matches 

the line rate. Time stamps are stored in the buffer depending upon the 
bits/sec selection. Lf bits/sec is slower than the line rate timing measurement 
resolution is reduced. If bits/sec is faster than the line rate the buffer is filled 
with more time stamps than necessary and storage efficiency is reduced. 


In bit oriented protocols, the start flag and address of a string have the same 
time mark. This is also true of the last character, the FCS, and the end flag. 


Timers 


Timers measure the interval between trigger events. It must have a reference 
point to start and stop. Triggers provide a reference because they point to 
real events in the data stream. 


To measure the time interval between two events, use two trigger statements 
to identify the events. After one trigger statement identifies the first event, 
start the timer. The second trigger statement identifies the second event, stop 
the timer. 
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Pregramming Reference 
Maasuring Time 


Timers are set to zero at the start of program execution and can be reset 
during program execution with a ‘reset’ statement. 


Stop a Timer Without Resetting. Timers can be stopped with either a 
‘stop timer’ or a ‘stop tests’ statement. 


No Stop Tests 


Bo net use a ‘Stop Tests’ statement unless you want te stop program execution. 


The Effect Of the Data Filter On Timing 


You cannot measure time if the data filter is turned on because the time 
stamps are filtered out of the data stream. And if you have ‘timing 
information’ turned off in the data filter your timing measurements will be 
inaccurate. 


Timing laformation 


Make sure ‘timing information’ is turned on in the data filter before you try ta measure time 


If the timing information is disabled (turned off) in the data filter menu, then 
the cursor timing feature operates normally with three exceptions. 


e The range within measurements that can be made is no longer 65,536 
times the time stamp resolution, instead, is only 64 times the time stamp 
resolution (see Table 8-2). 
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Measuring Time 


e The range in item | above is absolute, not relative. So for any given 
start point, the total time before and after the start point is 64 times the 
resolution of the time stamps. For example, if the speed rate is 2400 bps, 
then the resolution is 1 millisecond. 


Long Time intervals 


Long time intervals can still be calculated by knowing how many times the range or boundary is 
| cressed and then adjusting the result accordingly 


Cursor timing is meant to be used only when timing information is enabled. 
Timers in Monitor and Simulate menus do not work at all if the timing 
information is disabled when data is captured. 


Timing information should only be disabled to retain the maximum amount 
of data in the capture buffer, especially in low line use situations, One time 
Stamp is inserted in the incoming data stream for each six bits. With low line 
usage, this will fill the buffer with more time stamps than is necessary. 


Lead Changes 


Timing on lead changes is exact to the resolution provided by the data rate 
selection in the setup menu. Lead changes on the T and R lines (when an 
X.21 protocol is selected) are exceptions. Timing information for the T and R 
lines is delayed 16 bit times from the beginning of a steady state ‘I’ or ‘0’. 
Timing on these signals represents when the lead should be recognized as a 
steady state ‘1’ or ‘0’, and not when the steady state signal began. 


COP Send Strings. Data sent by the HP 4957A in character-oriented 
protocols (using send strings) has a two-bit offset in the timing information. 
Each transmitted character actually begins two bit times after the time 
reported by a cursor timing measurement. 
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Programming Reference 
Nieasuring Time 


Data received by the HP 4957A in character-oriented protocols is time 
stamped two bit times after each character is completed. So the delay from 
the start of each character to its time stamp is one character time plus two bit 
times. 


The last character in a sync pattern has an added delay of one more character 
time. So the delay from the start of the last sync character to its time stamp 
is two character times plus two bit times. 


The first character in a two character sync pattern has an added delay of still 
another character time. 


Bit-Oriented Protoceis. Data in bit-oriented protocols is time stamped in 
the same way whether it is sent or received by the HP 4957A. 


The start flag time stamp has a delay equal to 26 bit times plus one bit 
time for each zero automatically inserted in the bit stream of the first two 
characters following the start flag. A zero is autormatically inserted after a 
series of five consecutive ones, | 


The first byte (address) has a time stamp delay of 18 bit times plus one 

bit time for each zero inserted during its own transmission or during the 
folowing byte. The result is that a cursor tirning measurement from the start 
flag to the first byte shows time = 0.0 ms. 


All other bytes, except the Frame Check Sequence (FCS), are time stamped 
34 bit times after they begin, plus one bit time for each zero inserted after 
any of these 34 bits. 


The first byte of the FCS is time stamped 24 bit times after it begins plus one 
bit time for each inserted zero. The second FCS character is time stamped 16 
bit times after it begins plus one bit time for each inserted zero. 


The end flag time stamp has a delay of eight bit times. 
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Measuring Time 


Timing Resolution. Timing resolution is the smallest unit of measurement 
that can be timed at a given speed. The following table gives the resolution 
for speed ranges, and a correction factor for exact measurements. To get a 


more exact measurement, multiply the time measured by the corresponding 
correction factor. 


Table 8-2. Timing Resolution 


| ‘Data Rate Selection - | | ; Resolution a | Factor 


| 90-2400 


3200-4888 
7200-9688 
12000 - 256 kops 


Cursor Timing Limits. The maximum cursor time that can be measured 
before an overflow will occur is given in the table below. To determine the 
maximum cursor time that can be measured, select the speed (Bits/sec) and 
the corresponding maximum cursor time is given to the right in the table. If 


an overflow does occur, you will have to use the Monitor menu timers and 
run from buffer data, 


Table 8-3. Curser Timing Limits 


a _ Bits/sec | Maximum Cursor Time 
50 - 2400 66.24 seconds 


3200 - 4800 33.14 secands 
7200 - 9600 13.28 seconds 
12000 - 64 kbps 6.65 seconds 


At 64 kbps full duplex, data may be time stamped so that occasional groups 


of two or three sequential characters appear to be simultaneous. This has no 
cumulative effect. 
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= Counting Events 


The HP 4957A has five counters that can count five different events 
simultaneously. The counter can be incremented by any number up to 
65,535. For example, if you increment counter 4 by 2 every time an event 
occurs, the statement looks like this: 


Increment Counter 4 by 2 


Countable Events 


Countable events can be characters or character strings, lead changes, timer 
changes, counter changes, or program loops. Almost any action the analyzer 
performs can be counted. Place the increment counter statement directly 
after the event of interest. 


Maximum Count. Each counter counts to 65,535 and then starts over from 
zero. You can cascade counters by having one counter increment whenever a 
second counter overflows. 


Resetting Counters. Counters are always reset to zero at the start of 
execution. Counters can be reset with the ‘reset counter’ statement. When 
they are reset during a program, they go to zero and do not restart unless 
you start them again with an “Increment counter” statement. 


Decrementing Counters. To decrement a counter by 1, set the increment 
value to 65,535 rather than 1. To decrement by 2, set the increment value to 
65,534. And so on. 
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— Serene 


You can cause a conditional branch in the program using the ‘if’ statement or 
an unconditional branch with a ‘goto block’ statement. The ‘if'statement 
branches if a condition is satisfied. The ‘goto block’ statement forces a branch 
regardless of any conditions. 


Conditional Branching 


Tell the analyzer when to test lead status with a trigger. ‘If lead’ statements 
always test the link at the time the last trigger was found. There should 
always be a trigger statement before the ‘if’ statement. 


A trigger must be used to define the exact time, therefore a ‘when’ statement 
must appear earlier in the program when using ‘if lead’. An ‘if lead’ 
statement always refers to the lead condition at the time of the last trigger. 


If Counter. Counters run independently of line status. Therefore, ‘if 


To use the ‘if counter’ command, press and select the counter 
number. Then type the comparison number. You can enter any number from 
0 to 65,534. 


How ‘If’ and ‘When’ Are Different. Only ‘when’ can define a trigger 
and wait for an event. ‘If’ tests the current status. Unlike ‘if’, the ‘when’ 
statement pauses program execution until the trigger is satisfied. 
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Combining ‘If? Statements. ‘If statements in the same block are ‘ORed’. 
The analyzer looks for all the conditions at the same time. The first satisfied 
‘if’ controls the branch. 


Combining ‘Tf and ‘When’. ‘If can be used to guarantee action. For 
example, if you enter: 


When Lead RTS goes Off 
then goto Block 2 


and RTS is already off, the program never moves. No program statements 
are executed until the trigger is satisfied. The ‘when’ statement requires a 
transition. On the other hand, if you enter: 


If Lead RTS is Off 
then goto Block 2 


and RTS is on when the ‘if’ statement is executed, the program will never go 
to block 2. Unlike the ‘when’ statement, ‘if’ does not wait for a condition to 
happen. To ensure that execution always moves to block 2 when RTS goes 
off, enter the following: 


If Lead RTS is Off 
then goto Block 2 

When Lead RTS goes Off 
then goto Block 2 


8-24 Programming 


Programming Reference 
Branching 


Unconditional Branching 


An unconditional branch forces a jump in the program. Use the ‘goto block’ 
or ‘gosub’ command to branch to a different part of the monitor or simulate 
program. 


‘If and ‘When’ Always Force a Branch. Both ‘if’ and ‘when’ commands 
automatically append a conditional ‘goto block’ statement. 


You can use ‘goto block’ to loop continuously. In the following example, you 
increment counter 1 until it reaches 200 and then jump out of the loop. 


Block 1: 
Increment Counter 1 by i 
If Counter 1 > 199 

then goto Block 3 


Block 2: 
Goto Block Ii 
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ee Program Pauses 


There are many times in a program you must enter a pause statement. 


Wait 40 milliseconds for a relay to open before performing the next program 
command. 


Mot wait statement 


Do not use the ‘wart’ statement in the simulate menu to delay simulate programs. ‘Wait’ affects ‘send’ | 
and ‘set lead’ output statements. 


A timer is the best way to insert a program delay without multiple triggers. 


Block i: 

Beep 
and then 

Start Timer 1 

When Timer i > 3000 
then goto Block 2 


Block 2: 

Reset Timer 1 
and then 

Goto Block 1 


Using a timer to delay is not always the right solution. Timer status can only 
be tested with a ‘when’ trigger. The trigger pointer moves through the data 
looking for the trigger event, but cannot move backwards. 
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7 Starting and Stopping 


You can control the display or the disk using ‘start’ and ‘stop’ commands. 
The ‘stop tests’ command halts program execution. 


There are two ways to provide a reference point for ‘start’ and ‘stop’ 
commands: 


e Start of execution. If you put a ‘start’ or ‘stop’ command at the beginning 
of the program, it becomes active when you begin program execution. 


e Preceding trigger. The last ‘when’ statement in the program provides a 
reference. 


A ‘start’ or ‘stop’ becomes active when the last trigger event was found. 
if you insert a program pause using a timer or counter, ‘start’ or ‘stop’ is 
delayed by the amount of the pause. 


Filtering Data With ‘Start’ and ‘Stop’ 


The ‘start’ and ‘stop’ commands can filter events of interest. Define an event 
in a ‘when’ statement and then start or stop the display or disk when that 
event occurs. 
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‘Start’ and ‘Stop’ Disk 


You can start and stop the disk to capture only events of interest as often as 
you like. The following rules apply to ‘start’ and ‘stop’ disk statements: 


e The disk can be started and stopped more than once. 


e The ‘start’ command stores 256 bytes of the buffer preceding the event. 
The ‘stop’ command stores 256 bytes of the buffer after the event (256 
bytes may be up to 125 characters depending on time stamp frequency and 
line utility). There is no way to indicate the event on the disk because 
highlights are not stored to disk. 


e Timing measurements should not be made across fragmented data 
segments. The results could be in error. 


Mot from the buffer 


‘Start Disk’ is ignored when running from the buffer. 


When you execute a monitor or simulate program with a ‘start disk’ 
statement, the analyzer asks you to provide a file name and comment for the 
new disk file. The file type is always ‘Menu & Data’ and cannot be changed. 
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‘Start’ and ‘Stop’ Display 


The ‘stop display’ statement freezes the display after the occurrence of a 
trigger event. That trigger event and the preceding data are displayed on the 
screen. Execution is not stopped even though the display is turned off. The 
buffer is continually being filled with new data. To start the display again, 
use a ‘start display’ statement, or the § 


Turn the display off 
it is more efficient to turn the display off if you are running a program that causes buffer overflow 
errors, 


Stop Tests 


The ‘stop tests’ statement halts program execution. No new data is loaded 
into the buffer, the disk stops, and any active timers stop. 


e A ‘stop tests’ cormmand is executed only after all the ‘wait’, ‘send’, and 
‘set lead’ statements prior to it are performed. 


e The ‘stop tests’ statement halts execution of all other program statements. 


e If there are no ‘when’ statements in the program, the display will continue 
running until rule I is satisfied. 


e The key is the only way to halt immediately. 
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= Commenting 


The HP 4957A allows for commenting programs with the ‘message’ 
statement. These messages are also displayed at the bottom of the screen 
during execution. Messages are entered the same way as send strings, except 
that characters can only be inserted or deleted. Hex characters cannot be 
entered. 


e You can insert comments in a long program to help you remember what 
different parts of the program do. 


e You can have the analyzer display a message during execution for 
debugging programs. You can diskover where program execution is locking 
up. 

e You can have the analyzer tell you to perform some action dunng 
execution, such as pressing a softkey. 


e You can label softkeys 3, 4, and 5, which are those used for softkey 
triggers. 


Entering Messages 


c and begin typing text after Message. Messages can be up to 
long (including spaces). 
You must enter something in the message field, even if it is only blanks. If 


you do not enter anything in the field, an error message appears when you 
try to execute, 


Fill the fieid 


lt is recommended to fill in all 18 characters of the message field, using spaces as necessary. 
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If a message is not 16 characters, some characters of a previous message may 
still show on the display. 


For example: If your first message was EXIT RUN PROGRAM, and the second message was 
START PROGRAM, the display after the second message would be START 
PROGRAMRAM., Filling the rest of the second message with spaces would fix 
the problem. 


If a message is used to label softkeys 3, 4, and 5, the problem just described 
becomes an advantage. A message can be sent to label the three softkeys. 
Later in the program, a new message can change one of the softkeys and 
leave the others. 


Displaying Messages During Execution 


Messages are identified by their biock number. When a block with a message, 
or multiple messages, is executed, the message(s) in that block are displayed. 
A message can therefore be displayed during execution in the following ways: 


e The message block is executed during normal sequential execution. 
e A ‘goto block’ command references the message block. 
e® ‘If or ‘when’ statements reference the message block. 


e A ‘gosub block’ command references the message block. 
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You can enter subprograms using the ‘gosub block’ and ‘return’ commands. 
You can nest up to eight subroutines. Subprograms are useful if a sequence 
of statements is used repeatedly in the program. Enter the sequence of 
statements once. If you put a ‘return’ statement at the end of the sequence, 
you can call that sequence anytime with a ‘gosub block’ statement. 


The ‘gosub block’ statement causes a jump to the designated block. The 
‘return’ statement causes a jump back to the line immediately following the 
‘gosub block’ statement. 


Let’s assume there are several places in a program where one of three 
different error messages might need to be displayed. Instead of entering all of 
the different error messages in the program repeatedly you can enter three 
subprograms. 


For example: Block x: 
Message This is BCC Err 
and then 
Return 


Block xx: 

Message This is Par. Err 
and then 

Return 


Block Xxx: 

Message This is Fram Err 
and then 

Return 
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For example: The same five second delay is used three times. 


Block 5: 

Start Display 
| and then 
Gosub Block 25 


Block 6: 

Stop Display 
and then 

Gosub Block 25 


Block 7: 

Start Display 
and then 

Gosub Block 25 


Block 25: 

Start Timer i 

When Timer 1 > 5000 
then goto Block 26 


Block 26; 

Reset Timer 1 
and then 

Return 
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The HP 4957A assists you in entering level 2 and level 3 ‘send’ and ‘when’ 
strings. This extension of softkey programming is in the monitor and simulate 
menus. 


Niust be BOPs 


The setup menu pretecel must be bit oriented, eg., SOLC, HDLC, or X.25. 


The ‘send’ command is available only in the simulate menu. However, the 
level 2 and 3 assisted mode is similar for ‘when’ and ‘send’ strings. 


AS you type in each entry the cursor automatically moves to the next entry 
position. A prompt appears to tell you the next entry and the previous entry. 
The prompting message also appears when you manually move the cursor 
with the cursor keys. For the cursor to move automatically to the next entry 
position, you must actually type in an entry, even if it is the same as the 
present entry. Of course, you can always move the left and right cursor keys 
to the adjacent field. 


The Levi 2 softkey allows the entry of the Address (Extended if present), 
Frame bits, Frame type, Poll/Final bit, N(S) Gf present), and N(R) Gf present). 


Address Field 


You are prompted to enter (in hex) a value for the address field. This prompt 
is displayed at the bottom of the HP 4957A display. If the right-cursor key is 
pressed before entering an address, it defaults to 00 hex. 
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Extended Addressing. if extended aa: ae is on in the Sa 
two softkeys appear in the address field: ! 4 


ihe address field, if necessary. Pressing | End Addr - ends the address field by 
setting the LSB at the cursor position to 1. 


Frame Type 


After entering the address, you are prompted to enter the frame type. 


I-Frame. When you select I-frame, the LSB Carthest right) is set to zero, 
Then you are prompted to fill three fields: P/F is one bit, NCR) and N(S) are 
three bits each. 


NCR) | P/F | NCS) [| 0 


NGS) Takes on values 0-7 if extended control (in the setup menu) 
is off; 0-127 is extended control is on. If a number greater 
than the upper limit is entered, N(S) defaults to the upper 


limit. 
P/F Enter a 1 or 0 in the P/F field. 
N(R) same as N(S), Pressing the left-cursor key leaves the N(R) 


value unchanged. Entering a value for N(R) will exit you 
from level 2 entry. 


S-Frame, When you select 5-frame, the LSB (farthest right) are set to 01. 
Then you are prompted to fill the next three fields from right to left. S-frarne 
type is two bits, P/F is one bit, N(R) is three bits. 


N(R) | P/F | type {| Of 
S-frame types: 
@ RR 
¢ RNR 
e REJ 
e SREJ 
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After entering the S-frame type, you are then prompted to enter the P/F field 
and then the N(R) field, After entering N(R) the HP 4957A exits from the 
level 2 entry mode. 


U-Frame, When you select U-frame, the two LSBs (farthest right) are set to 
11. You are then prompted to select the type of U-frame: 


ees ee 22628288 & &@ 6 @ @ 
oe 
a 
ow 
cd 
to 


The type of U-frame is defined by two 3-bit fields filled at the same time 
when you select U-frame type from the softkeys. The default value for the 
U-frame type is UI. The P/F field requires one bit. 


type | P/F | type | if 


After entering P/F the analyzer exits you from the level 2 entry mode. 
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Level 3 Programming 


Packets are entered by selecting Levl 3 and then the entry point, general 
format identifier (GFD, logical channel number (LCN), or packet type. When 
GFI is chosen, the Q and D bits and the modulo 8 or 128 can be entered. If 
Bence ee is chosen, softkeys appear for 17 different packet types. 


: _ softkey enables you to enter the three fields of the packet 
header: “GFL LCN, and Packet Type. For most packets, these each take up 
one byte. Some packet types, however, require a longer packet header. The 
packet header normally follows the first two bytes of level 2 information, 
‘address’ and ‘control.’ 


flag | address | control [| GFI | LCN | packet type 


Of course, if either extended address or extended control in the setup 
menu are on, there may be more than two level 2 bytes. Frame type also 
determines the number of level 2 fields. 


| Moving the curser 


lf you mave the cursor too far and drap out of assisted mode, press the 
| softkeys again. Then move the cursor te the desired field. 
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Selecting Level 3 Before Level 2 


In this case, zeroes are automatically appended for the level 2 bytes in send 
Strings, and ‘don’t cares’ in trigger strings. Unless extended address or 
extended control in the setup menu are on, the cursor is positioned on the 
third byte, 10 hex. Flags are shown by ‘|’, and a good frame check sequence 
by GG, 


i 000010GG | 


When you press , three new softkeys appear allowing you to enter 
the packet header from three different points: GFI, LCN, and Packet Type. 
If LON is selected before GFI (missing GED, the Q and D bits are set to zero, 
modulo 8 is selected, and the LCGN is set to zero (don’t cares for trigger 
strings). If Packet Type is selected first (missing GFI and LCN), GF is set 
the same as above, and the LCN is also set to zeros (don’t cares for trigger 
strings). 


GFI Field. The GFI byte consists of three fields from left to right: Q, D, 
MOD, and LCGN. Q and D consist of one bit each, Mod is a 2-bit field, and 
LCGN is a 4-bit field. 


Q | D | mod { LCGN 


Q Bit. Pressing the GFI softkey prompts you to enter a 1 or 0 for the Q bit. 
When you enter a value for the Q bit or press the right-cursor key, the D-bit 
prompt appears. 


D bit. When you enter the D bit or press the right-cursor key, the D prompt 
appears. 


Mod. Press either to select either 01 or 10 for the 
two-bit mod field. Entering a value for the mod field or pressing the (} 
causes the LCGN prompt to appear. Pressing causes the packet 
type field to expand to two bytes for some packet types (see Data Packet 

Fields). 


LCGN Field. The LCGN is a four-bit field which you can enter with a 
decimal value from Q - 15. 


LCN Field. The LCN field is the next byte to the right of the GFI byte. You 
can use either dechmal or hex entry to select values from 0-255 or 00-FF. 
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Packet Type Field. When the last digit of the LCN is entered, the 
“packet-type” field appears, making the following softkeys available: 


DATA 
CALL 
CALL ACPT 


CLR CNFM 
RSET 
RSET CONFM 


RSTRT 
RSTRT CNFM 
DIAGNOST 
REG 

REG CNFM 


The default packet type is Data. If Mod 128 was chosen in the GFT field, the 
packet-type field expands to two bytes for some packet types, as described 
below. 


The Packet-Type field for a data packet is like the control field for an I-frame. 
Entry of the P(S), M, and P(R) is just like the entry of N(S), P/F, and N(R) 
fields. When you select a Data packet, the LSB (far right) becomes zero, Then 
you are prompted to fill three fields from right to left. P(S) and P(R) each 
require three bits, M requires one bit. 


PCR) | M | PCS) j O 


If you selected Mod 128 in the GFI, the packet-type field consists of two bytes 
rather than one. P(S) and P(R) each take up seven bits. 


Other Packet Types. RR, REJ, and RNR packet types have a P(R) field. All 
other packet types do not have any such fields except Data. 
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The line does not display idles or store idles in the buffer unless the send 
characters are explicitly placed in the send string. 


Block Check Characters 


In character oriented protocols, the HP 4957A automatically appends the 
correct Block Check Characters (BCC) to ‘send’ strings. You can see this 
character at run-time or in the buffer after a run. In ‘char’ protocol setup 
you can select the characters on which error checking is to start and stop. 
In the setup menu, the ‘start on’ selection begins error checking following 
the designated character. The ‘stop on’ character includes the designated 
character in the error check. 


Automatic for BSC 


Bisyne automatically eppends BCC characters. The start and siop characters are preset. 


The BCC is automatically generated for the first required BCC. For any 
subsequent BCC blocks of text or data within the same sync pattern, you 
must enter BCC manually into the string. 
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Frame Check Sequence 


Flags and frame check sequence (FCS) characters are automatically added 
when a bit oriented protocol (HDLC, SDLC, X.25) is selected. The HP 4957A 
does not show you the actual frame check character. 


For received data, GG, BB, or AA are displayed to indicate ‘good FCS’, 

‘bad FCS’, or ‘abort’. For ‘send’ strings, good FCS characters (GG) are 
automatically selected; but you may choose bad FCS (BB) characters or abort 
(AA) characters either by explicitly entering the frame check characters, or 


ame. Flags and frame check characters disappear if you 
change the setup to a character oriented protocol and again move the cursor 
into the string. 


In bit oriented protocols, the HP 4957A automatically inserts a 0 (invisible 
to you) after five consecutive 1’s before transmitting non-flag characters 
(invisible to the user), When receiving, it automatically removes any 0 bits 
inserted by the transmitter. 
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Set Lead 


The ‘set lead’ command turns a selected interface lead on (SPACE) or off 
(MARK). With an RS-232C/V.24 interface, a lead is on when the voltage is 
approximately +2V and off when the voltage is approximately -2V. The 
protocol idles in the SPACE condition. 


Lead Status During Simulation. When simulating, only the appropriate 
lead softkeys are displayed. At the beginning of simulate execution, the HP 
4957A sets all the leads it can drive to off. You must use ‘set lead’ statements 
to perform handshaking with the receiving device. 


Because the HP 4957A always sets the appropriate DTE or DCE leads off at 
the beginning of the simulation run, ‘set lead’ statements are needed to turn 
the appropriate leads on before sending data. If this is not done, the receiving 
device might not accept data from the HP 4957A. 
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Set Leads 


Determine which interface leads must be set on or off before sending data. Otherwise, the receiving 
equipment may nat accept the data. 
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There are two ways to set up the HP 4957A. You can use Auto Configure 
to let the protocol analyzer evaluate the line. Or, if you know the line 
parameters you can use the Setup menu and manually make the settings. 


Setup is the first step in using the HP 4957A. You must set several parameters 
so the instrument can understand and decode the data on the line. Before 
you can monitor a line, you must tell the HP 4957A what protocol, data code, 
data rate, and other parameters are being used. 


setup, whether performed manually or with Auto Configure, affects the 
settings in the other menus. 


For example, error checking is performed during monitoring according to the 
current setup. The appropriate error checking characters are automatically 
appended to Send strings. Data is displayed in the Examine Data or Run 
Menus according to the current setup. 
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Auto Configure automatically configures the HP 4957A to a line. The protocol 
analyzer evaluates the data stream on the line, determine the setup based on 
the parameters it finds and place the instrument in the monitor mode. 


The Auto Configure softkey is conveniently located in the top level menu. [f 
the line parameters need to be changed or if you need to make any changes 
to the current setup you must use the Setup Menu. 


To use Auto Configure: 


1. Connect the analyzer to the line for monitoring. 


'g in the top level menu. 


Pressing £ _ tells the HP 4957A to evaluate the line parameters, 
identify. the presence and speed of clocks, look for common sync characters, 
identify parity and character length, and put these measurement results into 
the setup menu. 


Blinking asterisk 


A blinking asterisk is displayed whenever Auto Configure is working. This indicates that the instrument | 
is stil checking line data. 
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If a good parameter match is found, the HP 4957A briefly shows the setup 

menu with the new parameters, goes to the monitor mode, and begins 

displaying data. If a good match is not found the previous setups are 
restored. 


You may at any time press the s ary “softkey to review the set-up results. 
To change the display format, or any other setup parameter, halt the run by 
pressing {EXIT}, and then go to the Setup Menu to modify the setup. Go back 
to the Run menu to resume execution. 


Changes the Setup Menu 


| When monitoring begins, Aute Configure changes the setup menu and buffer data. if you need to save 
the present setup and buffer data, store them to floppy disk using the Mass Store menu, 


Auto Configure Results. The HP 4957A Auto Configure function can have 
several results. It will evaluate data streams and correctly determine COPs 
such as BSC, BOPs such as SDLC (NRZ or NRZD, HDLC (X.25) and then 
determines appropriate data codes, ASCH, EBCDIC, Baudot. 


inverted Data 


Auto Configure sannot find IPARS or any inverted data casa. 


Data rates can be determined from 50 bps to 38.4 kbps for asynchronous and 
1200 bps to 64 kbps synchronous. 
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Auto Configure Algorithm 


The HP cal does a thorough examination of the data stream when 


you will naeeend the messages that may appear. 


Looks far clocks 


| The Auto Configure algorithm first looks fer clock activity en the line. Cresstalk on the clock lines may 
result in the instrument thinking it has found a false clock. | 


Synchronous Data. The analyzer first looks for a clock to determine sync or 
async data. When a clock is present on the line: 


1. The HP 4957A determines the data rate. 


2. The analyzer will then look for idle types. When the data idles in NRZI 7E 
the analyzer automatically sets up in SDLC EBCDIC. 


3. When the data idles in non-NRZI 7E the analyzer sets up for synchronous 
BOPs., 


4, When the data idles in FF the analyzer sets the data code and parity and 
then checks for BSC. If the data is not BSC the instrument sets up for 
synchronous COPS. 


5. When Auto Configure does not complete within 15 seconds, the HP 4957A 
will repeat the process and try to auto configure again. 
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Asynchronous Data. When there is no clock on the line: 
1. The analyzer determines the data rate. 


2. The analyzer looks at idles. If the idles are NRZI the setup is immediately 
set at SDLC EBCDIC. 


3. If the data idles in FF the analyzer determines how many bits per 
character, The setup is made in ASYNC COPs depending on the 
bits/character. 


4. When Auto Configure stops at any step for 45 seconds, it will begin the 
auto configure process again. 


START 


{ASYNCG 


preity P ~ OR NAZD 
| GET DATA RATE  fepemmwcetnen: < CLOCK > aii 


=f 


) GET DATA RATE , 


| SYNC NON-NRZIBOPs = | 


J LEGAL \ 
“A. BITS/CHAR 7” 


|———- | WAIT FOR DATA 


Y 


BAUDOT PLUS _” = parity 
PARITY ae 


BAUDOT NO PARITY <= 
ASCII 7 NO PARITY -— 


SET DATA CODE PARITY r —, 4 
Tene a a. ASC e NONE sia Ata _ 
| DEFAULT 


ASCII S&S NONE No ASCII] & NO PARITY 9 
DEFAULT =" Se aaa 8 


ASCH 8 PLUS PARITY K8001 


Figure 8-1. Aute Coenfigure Algorithm 


9-6 Setup 


Setup and Line Parameters 
Using Aute Configure 


Auto Configure As a Starting Point 


Auto Configure works with most protocols and data codes, however, it may 
not find all the parameters if the protocol is nonstandard, there is insufficient 
information, or the data present is not random. 


Auto Configure provides a starting point for setup because it always finds 
some of the line parameters. The setup parameters that Auto Configure finds 
are displayed as they are found, but you must reenter these parameters into 
the Setup menu if Auto Configure completes only a partial setup. 
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Bit Oriented Protocols (BOPs). Auto Configure will setup synchronous, 
NRZ, and NRZI BOPs. BOPs are assumed to idle the line im flags (7E)}. BOPs 
will be setup as: 


Table $-1. BOPs Setup fram Aute Configure 


ASCIB 
ASCIIE 


EBCIC 


All BOPs default to frame display format. 


Configuring To Bit Oriented Lines. When monitoring a BOP line, line 
indicators should be flashing with clock activity except in the case of 
monitoring an NRZI line, (when simulating NRZI, a clock is put on the 
interface). 


Auto Configure te set up 
Use Auto Configure for initial setup. You will have to change setups in the following cases. 


@ HDLC with Extended Address or Contral. Change the protocol ta HDLC with the following setup: 


Ext Addr and/or Ext Ctrl: On Display:Frame 


@ X.26 Packets if the address is not °;°3. If the protocel is X.25, change the setup to the 
following. After capturing data, use the Examine Data Menu ta observe packet decoding. 


Protocol: X.25 Display: Packt 


You can use any of the six display formats for BOPs. For frame (level 2) 
decoding, use the Frame display. For packet (level 3) decoding, use the 
Packet display. 
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To observe extended address and control on HDLC lines, go to the setup 
menu and change the protocol to HDLC. Turn on extended address and/or 
extended control, and change the display format to Frame. 


Character Oriented Protocols (COPs). Auto Configure always selects Char 
setup for character oriented protocols, unless it finds a match with BSC setup. 
The syne and control characters in COPs must be standard (i.e., ASCII syne = 


161s and EBCDIC sync = %2°2). COPs must idle the line in FF. COPs will be 


sefup as follows: 


Table $-2, Synchronous COPs Setup from Auto Configure 


Bata Code 


ASCHB 
ASCH? 
EBCDIC 
EBCDIC 
EBCDIC 
ASCIIE 
ASTIE 
ASCH? 
ASCH? 


Protec! 


Err Chk 


LRC or CRC16 
odd Ps LARC or CROCS 
none | LRC or CRCIG 

odd/even 
none 
odd/even 
none 6-6 


odd/even tee 6 oO * 6% 6 


none Fo 


All COPs will default to 2 line display format. 


Table 8-3. Asynchronous COPs Setup from Auto Configure 


| Protocol | | 
ASEIB 


ASCII? 
Baudet 


Data Code. 


Parity 


odd/evan/nane 
odd/svan/nane 
odd/aven/none 
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5 in the top level menu to access the setup menu. Move the 


e protocol field and select the desired protocol. Those available 


X21 BSC 
X21 Char 


You can manually change the setup at any time and from any menu by 
pressing (EXiT), and then | ). This puts you in the setup menu where 
you can reselect. | 
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When you select a particular protocol, the menu fields change to let you make 
selections which are specific only to that protocol. 


The setup menu may be used when Auto Configure cannot find all the 
parameters. You must use the setup menu for simulating or monitoring the 
buffer. 
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When To Use the Setup Menu 


Auto Configure automatically configures the HP 4957A to most lines. You 
may, of course, use the setup menu to manually configure. Generally, 
however, use the setup menu for: 


e Monitoring. You cannot use Auto Configure to monitor the buffer. 
e Simulating. You must use the setup menu to define a ‘send’ string. 


e Changing display formats. Auto Configure always uses the display format 
currently selected in the setup menu. Use the setup menu to change 
display formats. 


e Supplementing Auto Configure. Use the setup menu to modify any 
parameters after initial setup with Auto Configure. 


Saving Setups. Menus are always saved in the HP 4957’s nonvolatile buffer 
memory if you turn off the instrument while in the top level menu. You can 
store menus, or both menus and data to disk 


Monitor /Simulate Faraneter Setup 


Display 


| gite/sec f 
| Parity 


DTE clock Mia aa 


Bit sense Mice 
mut Addr Misia 
Ext Ctrl 


Figure $-2. The Setup Menu 
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The HP 4957A can monitor and simulate BOPs, COPs, BSC, and NRZI. 


Bit Oriented Protocols (BOPs) 


Code 


Display 


Bits/Sec 


Error Check 
Mode 


DTE Clock 


Ext Addr 
(HDLC) 


The bit-oriented menus alow ASCII 8, EBCDIC or, using Hex 
8, any 8-bit code. 


All six display formats are available for the bit oriented 
menus. Frame format decodes ali control field bits. Packet 
format decodes packet information. 

Data capture from 50 bps to 64 kbps. Except for NRZI, ali 
the selections are supported. NRZI will not work at 16000, 
12000, 2000, or 50 bps. With option 001, data capture up to 
256 kbps. 


CRC-CCITT preset 1 or preset 0. 


All bit-oriented protocols are synchronous. In NRZI, (HDLC 
and SDLC) the clock is encoded within the data. When NRZI 
mode is selected, the HP 4957A will derive its receive clocks 
from the data on each channel and will use the clock signals 
on RC and ETC. 


DTE data can be synchronized to either a DCE or DTE clock. 
If this selection is incorrect, only DCE data will be displayed. 


HDLC allows an extended address field. When an additional 
address octet (byte) is to follow, the first or least significant 
bit of the address octet is set to 0. The last address octet in 
a series has the LSB set to 1. Use Frame display format to 
see the extended address. 


Ext Ctrl (HDLC) HDLC allows a 16-bit control field to handle larger N(S) and 


9-12 Setup 


N(R) counts. Use Frame display format to see the extended 
control field. 
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X.21 Reeds a Pod 


Do net select the X.27 protocols unless the HP 18294A or HP 182804 Interface pod is connected. 


In bit-oriented setups, the HP 4957A performs automatic zero bit 
insertion/extraction. 
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Bisync (BSC) Setup Definitions 


Code 
Bits/sec 
Parity 


Mode 


Sync on 


Disp Mode 
Err Chk 


clock 


Suppress 


Bit sense 


9-14 Setup 


Only EBCDIC, Transcode, and ASCI7 and 8 are available. 
The bit rates for BSC are from 50 bps to 64 kbps. 


The HP 4957A automatically sets correct parity for the 
chosen code: odd parity for ASCH 7, none for EBCDIC and 
Transcode. In the simulate mode, BSC is sent with the 
correct parity. However, if ‘send’ characters are specified in 
hex or binary, the parity is allowed to be different from the 
setup selection. 


BSC is synchronous, half-duplex only. The CHAR protocol 
should be used for full-duplex BSC synchronous COPs. 


The HP 4957A automatically chooses the correct sync 
characters for each data code. The sync characters are: 3,5, 
(EBCDIC), '¢46 (ASCID, or 4%, (Transcode). The HP 4957A 
requires at least two sync characters for proper framing. 


Frame and Packt display formats are not available in BSC. 


select LRC or CRC-16 for ASCII or EBCDIC, and select LRC 
or CRC-12 for Transcode. 


Can be either DTE or DCE. 


The BSC menu lets you suppress most combinations of 
text, control characters (blue characters on keyboard), idles 
(°9), and nulls ('r) from the display. However, suppressed 
characters are not deleted from the buffer. 


Fither normal or inverted, 
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Character-Oriented Protocols (COPs) 


The Char menu is a general purpose setup menu used to capture most 
character-oriented protocols, synchronous or asynchronous. There are many 
codes available. You can select all the parameters to go with your data code. 
Of course, you can also create setups which make no sense: e.g., an 8-bit 
data code with a CRC-12 error check or synchronous Baudot. 


Using COPs, you are able to see ali bits on the line in synchronous mode if 
you sync on idles. 


No insertion 


| The KP 4857A does net perform zero bit insertion or extraction fer bit oriented protocols when in Char 
setup. 


Char Setup Definitions. : 

Code You can select and define: ASCI8, Hex8, ASCH, Hex7, 
Hex6, EBCDIC, Transcode, Hex5, IPARSO, IPARS1, Baudot, 
or EBCD. Do not make either IPARS selection unless you 
have loaded IPARS_MEC from the Utility Disk. The results 
may be incorrect. 


Bits/sec From 50 bps to 64 kbps synchronous. From 50 bps to 38.4 
kbps asynchronous, Extended asynchronous available on 
the Utility Disk makes 56 kbps and 64 kbps available. With 
option 001, up to 256 kbps asynchronous. 


Parity None, Even, Odd, Ignore. 
Transparent You can define a transparent text character in either hex or 
Text Char text. The analyzer does not see the character for drop sync 


or error checking conditions. Same as DLE in BSC. 


Setup 9-15 


Setup and Line Parameters 
Configuring te Protocols 


Mode Select synchronous, monosynchronous, or asynchronous (1, 
1.5, 2 stop bits during simulation). The HP 4957A needs 
only one stop bit for asynchronous monitoring, even if more 
are present. 


Sync on Selects the sync characters for proper framing. The HP 
4957A requires at least two syne characters (or one for 
monosync setup) to capture data when monitoring or 
simulating character oriented protocols. In monosync, if is 
very important that the sync pattern not be found in the 
data stream. 


Drop sync after Tells the analyzer to drop sync (stop bringing in data) and 
start looking for sync characters again. 


Display Allows you to select the display format: Two Line, DTE 
Only, DCE Only, or Data& State. 


Start on/Stop Error checking starts on the character immediately after 

on either of the the ‘start on’ characters, but includes the 
‘stop on’ character. The fourth ‘stop on’ character is an 
intermediate text character (ITB). The first three ‘stop on 
characters normally cause sync to be dropped but the ITB 
character causes the channel to remain in sync. For IPARS 
and other 6-bit codes, setting the most significant bit in a 
‘stop on’character to 1 (e,g., changing 0D to 8D) will cause 
characters which were ITBs not to be ITBs, and vise versa. 
Press to enter an ITB from the keyboard (US). 


DTE Clock Specifies the DTE clock source, DTE or DCE. 


Suppress Lets you suppress most combinations of text, control 
characters (blue characters on keyboard), idles (°9), and 
nulls ('r) from the display. However, suppressed characters 
are not deleted from the buffer. 


Bit Order/Sense In most protocols the least significant bit (LSB) is sent first 
and data is not inverted. However, some protocols (e¢.g., 
IPARS) may be different, so the char menu provides bit 
order and bit sense selections. Hex setup menu entries are 
always entered in normal bit order and sense. For example, 
because the standard IPARS is inverted, syncs would be 
entered as 9-°_ even though they are °975. 
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Setup and Line Parameters 
Configuring to Protocols 


Hexadecimal Entry and Parity. There are several fields in the Char Menu 
which let you make hex entries: 


sync on 
drop syne 

transparent text 
Start on/stop on 


When you make a hexadecimal entry in one of these fields, the parity bit is 
determined by hexadecimal entry, not the parity setup selection. 


® © 8&8 ®@ 


When even parity is used with ASCII 7, the syne characters should be °,°¢, 
rather than ‘,', . Of course, your Hine may still use 14!,, even though this 
would result in a parity for sync characters that is different from other 
characters. 


For hexadecimal entries, the resulting parity bit conforms to the following 
rules: | | 


e For data codes of 7 bits or less (e.g., ASCH 7, Baudot) the parity bit is not 
automatically changed to conform with the parity setup selection. 


e For &-bit data codes (e.g., ASCH 8, EBCDIC) the parity bit always conforms 
to parity setup selection. 


e For 8-bit data codes with parity, the selected sync characters must be the 
same as the last 16 bits to enter the analyzer before non-sync data. For 
example, in EBCDIC the normal sync pattern is 94°.. With even parity, 
the binary pattern would be 100110010 100110010, or 18 bits. Only the 
last 16 bits are used as the sync pattern. Because least significant bits are 
sent first, the two bits in brackets are excluded from the sync pattern; 
1001100[10} 100110010. Thus, you must enter *¢°, for the analyzer to 
accept data. Of course, Auto Configure will find the correct sync characters 
if the line idles in FF. 
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Sync Characters. The Sync on selection determines what sync characters 
the analyzer looks for. Unless the sync pattern is correct, the HP 4957A will 
not capture data. The HP 4957A requires at least two sync characters (or 
one sync character in monosync setup) to capture data when monitoring and 
simulating. 


When you do not know the sync characters Sync on Idles to capture line 

data even without the correct sync characters. Auto Configure will find the 
correct sync on characters. You will need to use Bit Shifting in the Examine 
Data menu to find the correct framing. 


| COPs idle in FF 


| The HP 4957A assumes that all character oriented protocols idle in FF If your line uses some other 


| condition, you must syne on that condition, | 


Drop Sync Characters (Synchronous mode only). The Drop sync entry 
determines where the analyzer drops sync and begins looking for sync 
characters, If the analyzer did not drop sync, it would bring in all activity on 
the line, including idles, and not resync properly. 


Drop sync 0 chrs after NONE 


select seven characters on which to drop sync. The first character is the 
‘within text’ character. The analyzer only looks for this character if you have 
chosen ‘error checking.’ Thus, if you Start on STX and Stop on ETX, the 
analyzer looks for the ‘within text’ character between STX and ETX. 


To store all data, including idles, enter Drop sync 0 chrs after None. Then the 
analyzer never drops sync and brings in all line data, including idles. 
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Drop Sync and Error Checking. The Drop sync selection interacts with the 
Error check selection in the following ways: 


e The first Drop sync character specifies ‘within text.’ The analyzer looks for 
this character between the ‘Start on’ and ‘Stop on’ error checking limits. 
When error checking is ‘none’, all text is outside, and the analyzer does not 
look for the first character (except IPARS). 


e The first, or ‘within text,’ character takes precedence over the six ‘outside 
text’ characters. If the same character occurs both inside and outside the 
start on and stop on Hmits, the analyzer drops sync outside text. 


e With error checking, the analyzer always drops sync after the BCC 
character(s) if it cannot find a ‘within text’ character. For example, if you 
select CRC-16 error checking, with ‘Start on STX’ and ‘Stop on ETX’, the 
analyzer drops sync after the two characters following ETX. 


Drop sync 1 chrs after 2p Fp Fp Fp 5p 4, 83 causes the analyzer to 

drop sync one character after the first ®s character within the specified 

error checking limits. If the analyzer does not find the specified ‘within text’ 
character, it drops sync either one character after the BCC character(s) or one 
character after one of the six ‘outside text’ characters, whichever appears 
first. A Drop syne 0 after ®y *p *p fp 5n 44 33 causes the analyzer to 
drop sync immediately after the first ®g character within the specified error 
checking limits or 0 characters after one of the other characters. 


Setup 9-19 


a Cap turing Unknown Data 


If Auto Configure does not work: 
e Try an 8-bit code, no parity, and no error checking, 


e ‘Id monitor line data for study when you do not know the sync character, 
select, Syne on idles ("-) Drop sync 0 chrs after NONE. 


COPs idle in FF 


The HP 4957A assumes that all character oriented protocols idle in *p. lf your fine uses some other 
idle character, yeu must sync on that character. 


e To store all data for study, including idles, enter Drop sync 0 chrs after 
None. The analyzer never drops sync and brings in all data, including idles. 


_to fill the buffer with data for study. 


e Go to the Examine Data menu to view the data in buffer. 


The buffer data will probably look meaningless because of incorrect character 
framing since the analyzer randomly framed the first character captured. 
To ake the data meaningful, go to the Examine Data Menu and select 


tL to see the data. 


Bit shifting 


Bit shifting dees not work when data is brought in Most Significant Bit (MS8) first or if any suppress 


functions are selected. The HP 4957A does not shift through the parity bit. Unless you use a code 
with no parity, you must use trial and error to find the correct framing. 
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Setup and Line Parameters 
Capturing Unknown Gata 


If part of the data still does not become meaningful while bit shifting, change 
the data code to one without parity. When the data becomes meaningful, you 
can determine the correct syne characters. Change the Syne on selection to 
these characters. 


Elminating Superfluous Data 


When you have found the correct framing you can eliminate idles so the 
buffer will not fill with idles. To eliminate idles in 8 or 9-bit data codes, enter 
Drop sync O chars after PpFpFpFp! pf pp. To eliminate idles in codes with 
frame sizes less than 8 bits, you must enter the correct number of 1’s in any 
drop sync byte after the first byte (e.g., “p for a 7-bit code, or 3p for a 6-bit 
code), In other words, you must enter the correct character and frame size 
for the idle character. 


Table 3-4. Character Frame Sizes vs. Data Code 


| Date Code | HoParity |= EvenerOdd Parity ___ Ignore Parity 
Hex § 3 bits 6 bits 6 bits . 
Baudot ino parity bit} including parity dit) ” (parity bit~O] 


Hex 6 & bits : 7 bits 7 bits 
EBCD ino parity bith {including parity bit} " tnarity bit=0} 
P PARS 

Transcode 


| Hex 7 ? bits ; 8 bits 8 bits 
ASCII 7 ino parity bit} fincluding parity bit] ” (parity oit=9) 


Hex 8 8 bits S bits Q bits 
| ASCII 8 {no parity bit} {including parity bit) * Iparity bit-odd] 
EBCBIC 


(* these settings are forced in Simulate) 
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Unusual Protocol Settings 


This is the build-your-own menu for Character oriented protocols. Select 
in the Setup menu. Use this table as reference, enter the settings given 
to the right of the protocol. 


Table 9-5. Unusual Protocol Settings 


| Protocol / “Code -_ Parity | ErrChk syne Char Transparent Made 

Burroughs BASIC ASCII 7 add VAC Lele qd, Sync 
| Asyne | 
Burroughs ASCH? add,SYNC URC io, None Syne for Asyncl 
Poll-Sel 

even, ASYNC Asyne! 
HASP EBCBIC None CRC-45 ao25 qd, Syne 
IPARS [PARS None CRC-8 op eg Nene Sync 


Bit-sense invert 
Bit order-MS8 


first 

MODE 4c ASCH 7 odd LRC 161, di, Syne 

UNISCOPE ASCIL 7 odd,SYNC LRC ar d, Syne 
avan,ASYNC Asyne 1 

VIP7700 ASC? odd, SYNC Lac bets Syne 
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Supplied Software 


Five software applications are ROM-based and resident, in the instrument: 


VT100 Terminal Emulator (see Chapter 6) 

Counter Math 

56K Extended Async 

64K Extended Async 

High Speed Data Capture w/option 001 (see Chapter 2) 


o € @ $$ @ 


Cannot copy 


ROM-based applications cannot be copied fram memory and stered to floppy disk, 


The HP 4957A is supplied with software on two disks to help you make the 
most efficient use of the protocol analyzer. 


The Utility Disk has three software applications: 


e JPARS_MEC 
e DCE BERT 
e X.25 Analysis and Filter 


Also on the disk is demonstration data (filename DEMO_DATA) that is used to 
help you learn the HP 4957A. This data is referenced in several examples and 
excerises in Part 1 of this manual. 


The Datacommunications Test Library is also supplied on a disk. These tests 
can be used, edited to accommodate your needs, and reused to test and 
troubleshoot your line. The tests were developed to detect common problems 
you may encounter. 


10-2 Software 


7 Counter Math 


Additional testing capabilities can be enabled in the Monitor and Simulate 
menus by loading the Counter Math application. This allows you to perform 
mathematical calculations on timers and counters. The calculations are: 


e Add, subtract, multiply, or divide any two timers. 

e Add, subtract, multiply, or divide any two counters. 

e Add, subtract, multiply, or divide a timer by a counter. 
e Add, subtract, multiply, or divide a counter by a timer. 
e Use an ‘if timer’ command. 


The calculations cannot exceed 65,535 and the results are always unsigned 
integers. To avoid fractions or real numbers, first multiply by 10 (or 100) to 
embed the fraction within the integer. 


To load the application: 


Simulate menus adding the math function, softkey Set C 


The Set Counter command allows two counters to be saab subtracted, 
multiplied, and divided. You can also set a counter to the value of a timer, or 
reset (set to 0). 
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Supplied Software 
Counter Math 


When you press ‘ tr five rows of softkeys appear. Each row offers a a 
softkey for resetting counters and a different mathematical function: 


e Addition 
Subtraction 
Multiplication 
Division 
Equating 


Must be loaded 


Counter math must be loaded to use the extended functions. The HP 4957A reads ail Counter math 
functions as Reset commands when the application is not loaded. 


Hontior 


Biock 1 
Set Ctr 


Figure 10-1. Counter Math Program 
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To use Counter Math: 


Supplied Software 
Counter Math 


1. Load and enable the Counter math application. 


2. Enter or load your Monitor or Simulate menu. The s 


appears in the menu. 


3. Execute the program. Exit 


the top level menu, press R a 


for example: Set Ctr [2] to [Reset] 
Set Ctr [1] to [=Tmr 1] 
Set Ctr [2] to [+Ctr 1] 
Seat Ctr [3] to [=Tmr 2] 
Set Ctr [2] to [-Ctr 3] 
Set Ctr [4] to [Reset] 
Increment Counter [4] by [100] 
Set Ctr [2] to [#Ctr 4] 
Set Ctr [2] to [/Ctr i] 


For example: To use an ‘If timer: 
Set Ctr i to {*Tmr i] 
If Counter 1 > x 
then goto Block y 
For example: To square a counter: 


Set Ctr i to [*Ctr i] 


Set Ctr softkey 


C2 = 0 
Cl = Ti 
C2 = C2 4+ Cl 
C3 = T2 
C2 = C2-C3 
C4 = 0 
C4 = C4 + 100 
C2 = C2 * C4 


CZ = C2/CI 


Set counter I to the value of timer I 
Tests tumer I ts greater than x msec 
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Counter Math 


An asynchronous file transfer between two D'TEs is disconnecting in the 
middle of the transmission. The data streams are: 


Ss data E line idles S data E 
x x 4 x 


The theoretical delay between each of the data characters at 9600 bps is less 
than 2 msec. Probably, a longer delay is occurring causing the corrupt file 
transfer. The following program determines if the delay is greater than 5 
msec. 


Block i 
Reset Timer i . Set timer I to O msec 
When DCE S$ Look for the beginning of string 


x 
then goto Block 2 


Block 2 
Start Timer i Begin timing measurement 
When DCE E Check for the end of the string 


x 
then goto Block 1 


When DCE X Look for the neat character 
& 
then goto Block 3 


Block 3 
Set Ctr i to =Tmr i | 
If Counter i > § Check if Counter I (Timer I) 


then goto Block 5 exceeds 5 msec 
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Supplied Software 


Counter Math 
Block 4 
Reset Timer 1 Iftemer value ts not exceeded look 
Goto Block 2 at time for neat character 
Block 5 
Highlight Highlights exceeded thresholds 
and then 
Beep Beeps on exceeded thresholds 
and then 
Increment Counter 5 by 1 Counts exceeded thresholds 
and then 
Reset Timer 1 
and then 


Goto Block 2 
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Supplied Software 
Counter Math 


For example: In this example Counter 2 returns the average time for five RTS/CTS delays. 


Monitor 


Block | 
When Lead RTS goes On Look for lead going on 
then goto Block 2 


Block 2 

Highlight 
and then 

Beep 
and than 

Start Timer i Begin timing measurement 
and then 


Increment Counter 1 by 1 Counts RTS/CTS transitions 


When Lead CTS goes On Look for CTS going on 
then goto Biock 3 


Block 3 
Stop Timer 1 
Highlight 

and then 
Beep 


If Counter 1 > 4 Test for 5 transitions 
then goto Block § 


Block 4 
Goto Block i 


Block 5 

Sat Ctr 2 to =Tmri 

Set Ctr 2 to /Ctr 1 Divides total time 

Stop Tests by number of transitions 


Go to the Examine Data menu and look at Timer and Counter Summary. 
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~ Using the IPARS Application 


The IPARS application resides within the IPARS.MEC application file, along 
with the Modified Error Check application. These two applications are loaded 
simultaneously, however, when one is active the other is not. If IPARSO or 
IPARS1 is selected in the Setup menu, MEC is disabled. If some other Data 
Code is selected, then MEC is automatically enabled. 


IPARS is a Character Oriented Protocol (COP), Load the IPARS application in 
the protocol analyzer (see Chapter 1). The top level menu will change. 


Syncl (S1 or 9 Hex) characters are not captured. Triggering on the start of 
the message should only be made on the Sync2 (S2 or *, Hex) character. 


| EPARS Setup 


The IPARSO and IPARS1 softkeys are always available in the Setup menu. The resident HP 4857A 
| IPARS function can be selected and set up without the (PARS application tcaded, but the results may 
be incorrect when monitoring or simulating. 
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Supplied Software 
Using the IPARS Application 


IPARS Setup Menu 


Protocol Char 


Code IPARSO or IPARSI. The 0 or 1 refers to the idle state 
transmitted for normal bit sense. IPARSO idles in 1’s when 
transmitting if Bit sense = Inverted. IPARS] idles in 0’s 
if Bit sense = Inverted, 


Bits/see Your bit rate 

Parity None 

Transparent None 

text char 

Mode Sync 

Sync on. Sop 

Drop sync Usually 0 after nd hat dak ss a for [PARSO or seal iat hak Oak sk aed 


for IPARS1. This field is used to specify conditions that will 
cause Drop sync and begin searching for sync. 


Err chk CRC 6 


Start on *p%p Each message begins with *-%-. The HP 4957A needs two 
individual start characters, not a sequence. Both characters 
should be *p, last character of the only valid start sequence 


for IPARS. 
Stop on Specifies end-of-message characters. When one of these 
°p'p*p*p characters is detected, the HP 4957A stops accurnulating 


CRC and expects the total CRC count. These four characters 
are individual stop characters, not a sequence DTE clock. 


Suppress User-defined 
Bit sense Usually set to Inverted. 
Bit order MSB sent first 
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Supplied Software 
Using the IPARS Application 


Modified Error Check (MEC) 


MEC 


| The Modified Error Check application is loaded when !PARS is loaded. However, if IPARS is active MEC 
| iS not active 


The Modified Error Check (MEC) application is useful when the Character 
Oriented Protocol selected (other than IPARS) being monitored has multiple 
‘Start. on BCC’ characters before data begins. 


You can invoke MEC during a run when the data code is not IPARSO or 
IPARSI and both ‘Start on BCC’ characters are the same. The modified error 
calculation makes sure that CRC or LRC calculations begin only after the last 
‘Start on BCC’ character is encountered. The normal technique for error 
checking begins calculating the error check after the first ‘Start on BCC’ 
character is encountered. 
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~ DCE BERT 


This application enables the HP 4957A to function as a DCE while running 
Bit Error Rate Tests. The standard instrument BERT only functions as a DTE. 
With this application loaded the HP 4957A emulates a DCE by transmitting 
and receiving PRBS patterns and appropriate clocks for asynchronous, 
synchronous, and isochronous links. 


DCE BERT can be run in three modes: 


e Asynchronous 
e Synchronous 
e isochronous 


Asynchronous. 


CCE BERT Setup Menu 


Mode: 


Bitese/sec 
Frantng 


PRBS Pattern : 
Biock Size : 
Test Duration : 


Figure 10-2. 0C& BERT Asynerhonous Setup Menu 
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Supplied Software 
DCE BERT 


Using DCE BERT 


1. Load the DCE BERT application in the HP 4957A. 
2. Press (MORE} | 


in the top level menu and press BD 


3. Make the proper settings to run the DCE BERT application. 


Usa the OCE BERT manu 


Do net use the BERT Menu in the instrument tep level menu te make setups for DCE BERT operation. 
The BEAT menu on the standard instrument is for DTE BERT operation. 


Synchronous. 


OCE BERT Setup Menu 


Mode; 

DYE data clocked by : 
DCE data clocked by ; 
Bite/sec 


PRBS Pattern : 
Bisck Size : 
Test Buration : 


5 te 


ne 


ee SOCK 


Figure 10-3. DCE BERT Synchronous Setup Nenu 
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Supplied Software 
DCE BERT 


Isochronous. {sochronous transmission is asynchronous data with an 
internal X1 clock. 


DCE BERT Setup Menu 


Mode: 
DTE data clocked by ; 
DCE data clocked by : 
Bits/sec 
Framing 

Parity 


PRES Pattern : 
Rieck Size : 
FYaet Suration : 


Figure 19-4. OCE BERT Isochronous Setup Menu 
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7 X.25 Analysis and Filter 


The X.25 Analysis and Filter application provides the following capabilities: 


Filtering of timing and lead information 
Filtering LAPB Supervisory frames 

Filtering on X.25 LON 

Filtering on X.25 called and calling addresses 
User-definabie X.25 display formats 

LAPB modulo 128 support 


* @ © @ & 


To set up the filter: 


i. Load the X.25 Analysis and Filter application (see Chapter 1, To load an 
application:) and press (ExIT) to return to the top level menu. 


Protecoi Field 


To use the application, the Protocol field in the Setup Menu must be set to either ’X.25° or ‘X.21 


X.26', and the extended Control field must be set to reflect whether the LAPB frames on your 
network are module 8 {Extended Control Off) or module 128 (Extended Centrel Gni. 


f * to access the X.25 Filter Setup 


Menu. if the _ softkey is not present, check the Setup Menu 
Protocol field. 
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Supplied Software 
X.25 Analysis and Filter 


The Timing and Lead filter prevents all timestamps and lead status 
information from reaching the capture buffer. Cursor timing in Examine Data 
is not possible on data collected with this filter on. 


The Supervisory Frame filter prevents ali RR, RNR, and REJ frames from 
reaching the capture buffer; only Information and Unnumbered frames are 
collected. 


The Logical Channel Number (LCN) filter permits only packets matching the 
specified LCN(s) to reach the capture buffer. The LON value is a 12-bit binary 
value with ‘Don’t Care,’ ‘1’, or ‘0’ allowed in any bit position. The term LCN 
in this application refers to the twelve bits that follow the General Format 
Identifier. These bits are sometimes referred to as the Logical Channel Group 
Number (first four bits) and the Logical Channel Number (remaining eight 
bits). For simplicity, the entire twelve bits will be referred to as the LCN. 


If the Call filter is ‘On’, then the called/calling address conditions must be 
satisfied for a packet to be collected. The Call filter is always logically anded 
with the LCN filter. If the LCN filter is not satisfied it does not matter if the 
called/calling condition is true. If you just want a called/calling address filter, 
the LCN filter can be disabled by selecting all ‘Don’t Care’ entries for its 
values. | 


X.25 Filter Satup 


| Tiaing & Leads Filter 
Supervisory Frage Filter. 
level 3 Filter 


LCN ¥Yalue 
Cali Fiiter 


Figure 10-5. X.25 Filter Setup Menu 
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Supplied Software 
X%.25 Analysis and Filter 


The Call filter waits for a Call Request/Incoming Call packet. When this 
packet arrives, the called and/or calling filter addresses are compared to the 
Address Block of the incoming packet. If the filter conditions are satisfied the 
LCN number for that packet is saved in an LON table. From that point.on,. 
any packets with that LCN are collected. A DTE/DCE Clear Confirmation 
packet will remove an LON value from the LCN tabie. Up to four LCN values 
can be mantained in the LCN table. If a Call RequestAncoming Call arrives 
and tries to put another LCN value in a full LCN table, the error message 
“LCN Overflow” is displayed. This does not affect the continued filtering and 
collection of other data. 


lf a ‘Don’t Care’ value is specified for an address length, the filter 
automatically allows the maximum length entry of 17 values for the address. 
If the address length is less than 17 in the actual packet on the line, the 
additional address specification is then ignored. This application allows 
extended address lengths up to 17 values, as per the 1988 CCITT X.25 
specification. 


Packets with LCN values of 0 are always collected, whether they satisfy the 
filter or not. If a DTE/DCE Restart Confirmation packet is on the line then all 
values in the LCN table are cleared. 


Software 10-17 


Supphed Software 
X.25 Analysis and Filter 


To run the application: 


* Press the to start filtering. The X.25 Analysis and Filter is 
a Monitor-Only application. Those packets which satisfy the conditions of 
the filter(s) are stored in the capture buffer and displayed. If selected, the 
information is also stored to disk. 


To define the display format: 


_in the top level menu. 


1. Press 


2. Select the X.25 display menu. Press 2 softkey, 1-5. 


4.26 Display Definition Menu 


Define an X.25 display by 
aesiecting one of the X.25 
Display Menu softkeya or define 


which device ia phys DTE. 


Figure 19-6. X.25 Disslay Definition Setup Manu 
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Supplied Software 
X.25 Analysis and Filter 


3. Select either a one or two column display format. 


X25 Display Menu 7 


Dlaplay Type: 


X.25 Display Header: 


Gata Field Parameters: 
Field Start Octet: 
Fleid Length: 


Figure 10-7. X.25 Display Columa Selections 
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Suppied Software 
X.25 Analysis and Filter 


To define header information: 


Define the header information. Use the softkeys to assist you in making 
selections. 


1. Define the Data Field Parameters. These parameters do not need to be set 
if data is not specified in the header. 


2. Press to save the Display Definition menu and return to the top 
level menu. 


Display Type Field (Column Selection). In one column format, 

information is displayed in normal video and network information is displayed 
in inverse video and can contain up to 32 characters per line. In two column 
format, information is displayed in the left half of the display and network 
information is displayed in the right half of the display and can contain up to 
15 characters per line. When using the two column display, all flelds entered 
appear in both left and right header blocks. 


X.25 Display Menu 1 


X.25 Display Header: 


Data Field Parameters: 
Fisid Start Gctet: 
Field Length: 


Figure 18-8. X.25 Header Selections 
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For example: 


Supplied Software 
X.25 Analysis and Filter 


Each field, i.e., Addr, Ns, P/F, data, etc., takes a certain amount of header 
space. For example: FType takes up five header spaces, Ns takes up three 
spaces, LCN takes up three spaces. With a space between each field, 14 
spaces are used. 


A field that ends after the header line will cause the error message Field 
extends past header line. 


x.25 Display Header Selection. Fields are displayed in half bright video 
in the header block. Spaces between fields may be entered (use arrow key), 
Fields can not extend past end of line. You may overwrite a field by placing 
the cursor over that field and selecting anoner field. 


The entire header can be cleared using the 
fields can be deleted by using the D 


softkey. The 


Data Field Selection. The Field Start Octet re you define on which 
octet to start the data display (not counting the start flag). The Field 
Length field lets you specify how many octets (from the starting octet) you 
want to display. 


Header Field Descriptions. Table 10-1 gives the abbreviation and amount 
of field space consumed in the header definition. 


Clear Headr. The 


Data. You can define the Data field. The field can be any length (up to 32 
characters in a one column display or 15 characters in a two column display) 
using the Field Length field. You must specify the Frame Start Octet where 
the field is to begin. The data field can be displayed in either the data code 
selected in the setup menu or in hex. 


softkey deletes the entire header field. 


This field allows you to display as much of the data in a data packet as 
desired up to the limit. It is also possible to display decoded data and 
undecoded data at the same time. 


Assume the data field has been set up to be 1 octet long and start at frame 
octet 5 (packet type identifier field), and the packet type has.been selected to 
be displayed. The Data field decode will show the Packet Type Identifier In an 
undecoded format, and the Packet Type field will show the same information 
decoded to indicate the message type as a mnemonic. 
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Supplied Software 
X.25 Analysis and Filter 


Tabie 19-1. Display Definition Header Selections 


D bit 
| Date 


Frame Type 
LEN 

Med 

M bit 

Nir} 

Nis} 

Packet Typs 
Pol/Final 
Pir} 
Pis} 
Q bit 


Del Field. The Dé 
field. 


Abbreviation Abhrevietion 


Frame Address 
Frame Arrival Tine 


Frame Check Sequence 


Saftkey Disslay Space Used | 


D a) 1 


Bata d 1 te 32 
Addr! A i 
FrArrlime Frfime 
FCS F j 
Frame Type Fiype 5 
LCN LON 3 
Mod Mod 3 
M M } 
Ne Nr 3 
Ns Ns 3 
Pack Type Pk Type g 
PT PY 1 
Pr Pr 3 
Ps Ps 3 
Q 1 


d softkey will delete the cursor-highlighted 


D,M, and @. These fields are simply displayed as a 1 or a 0. 


FCS (F). The FCS is displayed as ‘G’ for good, ‘B’ for bad and ‘A’ for abort. 


The ‘B’ and ‘A’ blink to indicate an error. 
Frame Address (Addr). The frame address (A) is displayed as a hex 


character. 


Frame Arrival Time (FrArr Time). The frame arrival time is displayed 
only during Examine Data. During run time it is left blank. The Frame 


Arrival Time is measured from the start of a data segment relative to the time 


between frames. It is measured in milliseconds. 
Frame Type (FType). All frame types are decoded. 
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Supplied Software 
X.25 Analysis and Filter 


Fable 16- 2. 


Frame Type | | | | Abbreviation : 


Disconnact 
| Disconnected Mode 

Frame Reject 

Information 
i Receiver Not Ready 

Receiver Ready 

Reject 

Sat Asynchronous Balanced Mode 
I Set Asynchronous Balanced Mode Extended 
| Unnumbered Acknowledgement 
Unnumbersd information 


LCN. LCN includes both the LCGN and the LCN as a hexadecimal number. 


Ns and Nr. Ns (Send Sequence Number) Only I-Frames contain Ns. It 
‘uniquely identifies transmitted frames to ensure that they a are received 
correctly (error free and sequentially). 


Nr (Receive Sequence Number) All I-Frames and S-Frames contain Nr. Its 
value indicates the Ns number expected in the next I-frame. Nr indicates 
that the Layer 2 entity transmitting Nr has correctly received all I-Frames 
numbered up to and including Nr - 1. 


Ns and Nr require three display spaces each, each displayed as a 3 digit 
decimal number regardless of extended control. 

P/F (Poll or Final bit).. All frames contain this bit. It is used as a poll (P) in 
common frames; and final (f) bit in response frames. P bits are set to one by 
the transmitting station. F bits are set to one to indicate that the response 
frame is being transmitted as a result of a poll. 


The P/F bit is displayed as ‘1’ if set and is left blank if not set. 


Ps and Pr. Ps and Pr require three display spaces each whether the packet 
specifies mod8 or mod128. These values are displayed in decimal. 
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The extended asynchronous baud rates, 56K and 64K bits per second, 
are supported as 4 special pplication which ean be loaded from the 
Load Application menu (Lead Appl 

and ASYNC_64K) These applications are supplied wth each HP 4957A 


protocol analyzer. These utilities extend the async capability beyond 38.4k 
bits/second., 


You can monitor or simulate asynchronous data speeds of 56K or 64K bits per 
second. The HP 4957A retains its full capabilities for other data speeds when 
this application is loaded. 


To select the Extended Asynchronous Baud Rates: 


l. Insert the Utility Disk in the disk drive, press ana 


2. Press (¥) until the application is highlighted. Press 
- From the application top level menu, press - 8 up. 
4. Move the cursor to the Protocol field and press . | 


©. Move the cursor to the Mode field and press | A 


6. Move the cursor to the Bits/sec field. Select either $6000 or : 
oo is available). The other data speeds are accessed by anne 
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11 


softkey Reference 


This chapter explains all softkeys that are available in the HP 4957A. The 
first part of this chapter lists the menus and their functions. The second part 
of this chapter lists the softkeys alphabetically with the menu that they are 
located in listed in parentheses. 


11-2 Softkey 


= iene 


This sections lists the menus and their functions. 


Softkey Menus in the Top Level 


Auto Confg. Tells the protocol analyzer to evaluate the line that is 
connected, and automatically set the line parameters in the Setup menu. 


Setup Menu. Used to make all manual line parameter settings. 
Mon Menu. Used to enter and develop monitor menus and programs. 
Sint Menu. Used to enter and develop simulate menus and programs. 


Run Menu. Used to start all Monitor programs, Simulate programs, BERT 
tests, and to turn Data Filters on and off. 


Examine Data Menu. Used to view data that is in the buffer. In this menu 
you can view, measure, change display format, view timers and counters, and 
scroli through data that is in the capture buffer. 


Reset. Reset menus (monitor or simulate programs) and reset applications 
that have been loaded. You must reset the application if you want to load a 
differnet application. 


BERT Menu (Bit Error Rate Test). Used to define a BERT test. 


Remote&Print Menu. Used to enter the Remote menu to define the 
controller and slave devices. Also used to define the printer interface and 
allow printing from the various menus. 


Mass Store Menu. Used to load data from disk, store data to disk, select the 
active disk (RAM disk or floppy disk), and manage your disks. 


Load Appl (Load Application). Used to select and load applications from 
floppy disk, RAM disk, or ROM. 


Self Test. Internal diagnostic menu used to test the protocol analyzer, CRT, 
and keyboard. 
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Softkey Reference 
Softkeys 


Embedded Softkeys 


Beep (Monitor and Simulate). Available in the Monitor and Simulate 
menus. Audibly notifies you when the last preceding trigger is found. 


BERT (Rum). Starts the process of Bit Error Rate Tests that are defined in the 
BERT menu. 


Binary (Monitor and Simulate). Allows you to input level 2 and level 3 
strings in. binary. 

Bit Shift (ixamine Data). Press the softkey and the entire data stream is 
shifted one bit per press of the softkey, If the displayed data is unrecognizable 
you may have to use this key to find the correct framing of unknown 
protocols. This softkey appears only in character oriented setups. When 
either Character or Bisync protocols are selected a field appears to suppress 
specific data, 1.e., idles, nulls, control character, etc. When any of the 
suppress options are turned on, bit shifting is not available. Bit shifting is not 
available if bit order is MSB first. 


BSC (Setup). Used to select the Bisync protocol. 


Capt Cont igh Speed Capture). Selects continuous capture to the buffer 
when monitoring at 72 kbps or faster. This key is only available when the 
High Speed Capture application is loaded (option 001), 


Capt Full (igh Speed Capture). Selects capture until the buffer is full and 
then stop capturing data at 72 kbps or faster. This key is only available when 
the High Speed Capture application is loaded (option 001). 


Change Display (Examine Data}. Used to change the display format. 
Char (Setup). Used to select a character oriented protocol. 


Control (Remote). Used to select to the controller. After pressing this key 
you can set up the controller for a remote operation. Allows you to configure 
the protocol analyzer as a controller. 


Counter (Monitor and Simulate). Softkey used to define the ‘if’ statement. 


CRT Tests (Self Test). Utility that allows you to manually test the CRT with 
a series of tests. 
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CAUTION 


Saftkey Heference 
Softkeys 


Data Fitr (High Speed Capture}. Allows you set filtering conditions in the 
High Speed Capture application. This key is only available when the High 
Speed Capture application is loaded (option 001). 


Data Filter (Run). Accesses a menu with data filters used to filter lead 
changes or timing information. 


DCE. Used to define the line that is to be monitored or simulated on. 


Delete (Monitor and Simulate). Used to edit and develop a program and 
menu. You can delete program entries. 


Undefined files cannot be restored or renamed after they have been deleted. 


Delete Application (Remote). Deletes the current application in the slave’s 
application memory. 


Delete Block (Monitor and Simulate). Deletes a block when the cursor is 
at the beginning of a line. 


Delete Line (Monitor and Simulate). Deletes a line when the cursor is at 
the beginning of a line. 


Delete Prg (Monitor and Simulate). Deletes the entire monitor program 
when the cursor is at the beginning of a line. 


Directory (Mass Stere)}. The directory D operation lists the disk 
contents, giving File Name, File Type, and a Comment field. You can use the 
cursor keys to scroll through the files on the directory. 


Disc (Monitor and Simulate). Used in conjunction with start and step 
statements. Tells the analyzer what to start or stop. 


Disk Copy (Load Appl). Internal utility that allows you to copy the contents 
of a 3 1/2 inch to another 3 1/2 inch disk. 


Display (Monitor and Simulate). Used in conjunction with start and stop 
statements, Tells the analyzer what to start and stop. 
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Softkey Reference 
Softkeys 


Don't Care (Monitor and Simulate). Used to develop a program and 
menu. Enters a ‘don’t care’ condition in a trigger condition. 


Download Application (Remote). Transmits the currently active 
application program from the controller's open memory to the slave. To 
execute the application on the slave, use | a 


Download Data (Remote). Transmits test eects a the controller buffer 
to the slave buffer. 


Download Menu (Remote). Transmits the setup, monitor, simulate, and run 
menus to the slave. 


DTE (Monitor and Simulate}. Used to define the line to be monitored or 
simulated. 


Enable Keyboard (Remote). After a ‘lock keyboard’ operation, this 
operation is necessary to restore the slave’s keyboard to local control. This 
may be necessary if a menu, data, or application transfer is aborted by the 
controler. 


End Frame (Monitor and Simulate). Used to enter the end frame condition 
in a level 2 string. 


Error (Monitor and Simulate). Used to define a trigger condition. The 
analyzer will trigger on an error in the data stream. 


External (Run). Selects the external interface and then must have an 
interface pod connected. 


Execute Run (Remote). Executes the slave’s run menu. The operation 
executed is the last operation that was run on the slave or the last operation 
set up on the slave. 


Format (Mass Store). Pressing the i 
initializes the disk, erases the disk directory, and places anew format on 
every track of the disk. Use this softkey to erase an entire disk and initialize 
new disks. The formatting process takes about 45 seconds. 


The disks can be read by an HP series 200 computer but disks formatted in a 
series 200 cannot be written to during run-time on an HP 49574. 


Gosub Block (Monitor and Simulate}. Causes a jump to a subroutine that 
ends in a ‘return’ statement. Without a ‘return’ statement ‘Gosub Block’ acts 
like a ‘Goto Block’ command. 
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Goto Bik (Monitor and Simulate). Causes an immediate unconditional 
branch to another block. | 


HDLC (Setup). Select the HDLC protocol. 


Heip (High Speed Capture). ‘Selects the Help screen when in the High 
Speed Capture application. This key is only available when the High Speed 
Capture application is loaded. 


to display the data in hexadecimal. When one of the selections 
has been made, it will not change until the softkey is pressed again. 


Highlight (Monitor and Simulate). Marks up to the last 63 trigger events 
in the buffer. 


High Speed Capture (Load Appl). Only available on the HP 4958A, allows 
you to select capture rates that are faster than 64 Kbps, up to 256 Kbps. 


ID Slave (Remote). The slave transmits its model number. This operation is 
often performed to test for an active link enabling remote communication. 


if (Monitor and Simulate). An ‘If Counter’ causes a program branch 
according to the condition of a counter. An ‘If Lead’ causes a branch 
according to the condition of a lead at the time of the last trigger. If the 
statement is true the program will jump to a specified block. If the statement 
is false the program goes to the next block. 


Inc Ctr (Monitor and Simulate). ‘Increment Counter’ uses one of the five 
counters to count events and select an increment value. 


Insert (Monitor and Simulate). Used to edit and develop a program and 
menu. You can insert characters in a data stream. 


Insert Biock (Monitor and Simulate). Inserts a new block when the cursor 
is at the beginning of a line. 


Insert Line (Monitor and Simulate). Inserts a new line when the cursor is 
at the beginning of a line. 


Internal (Run). Selects the internal interface selections, RSZ32C, RS449, or 
V.35. 


Inverted (Setup). Select inverted bit sense. 
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Softkeys 


Keyboard Test (Self Test}. Allows you to test each key on the keyboard 
with an interactive test. 


Lead (Monitor and Simulate). Used in conjunction with the ‘if’ statement 
to define a trigger condition. 


Level 2 (Monitor and Simulate). Used to enter a level 2 when string for 
defining level 2 trigger conditions. 


Level 3 (Monitor and Simulate). Used to enter a level 3 when and send 
string for defining a level 3 ee Oncpen. 


Load (Mass Stere). Pressing the Load : 
effects a read-from-disk and write-to-buffer action. When the 
being accessed the yellow indicator light is on. 


se names may be entered oe the keyboard or by moving the cursor to the 


Lock Keyboard (Remote). The lave’ s keyboard becomes inoperable. This is 
necessary before executing most operations, excepting ‘slave status’, ‘identify 
slave’, and ‘reset slave’. Lock keyboard is performed automatically on HP 
A957As operating as a slave. : 


Loop (Self Test). Allows you to manually test the internal circuitry with a 
loop diagnostic check. This is the same test that is run at power-up. 


Mass Store (Top Level). Accesses the Mass Store function. 


Message (Monitor and Simulate}. Used for entering comments in a 
program. 


Mon Buff (High Speed Capture). Allows you to monitor the buffer when 
the High Speed Capture application is loaded. This key is only available when 
High Speed capture is loaded. 


Monitor Buffer (Run). The protocol analyzer will immediately begin 
monitoring the buffer (if there is data) when this key is pressed. 


Monitor Line (Run). The protocol analyzer will immediately begin 
monitoring the line and filling the buffer when this key is pressed. 


Mon Menu (Top Level). Selects the Monitor menu. 


Move Crsr (Monitor and Simulate). Allows the cursor to be positioned at 
the start of a block. 
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MSD = 


crofloppy disk or the 
AM disk. When the selected mass store device is the RAM disk, 


highlights. . 
Highlights are not retained when data is stored to disk. 


Next Page and Prev Page (Examine Data). The 


imencdiate screen, either previous or successive. A page is one full screen of 
information. 


disk ieee is seeHene to be entirely contained in the buffer, With this feature 
you can examine the disk like the buffer. These softkeys load either the next 
or the previous 16 Kbytes of data from disk inte the buffer for examination. 


Normal (Setup). Selects normal (uninverted) bit sense. 
Not (Monitor and Simulate). Used to enter the | not’ condition of a trigger 


statement. 


Fack Disk (Mass Store). Pressing the P 


P. sk softkey and then 
_ rearranges the files on the disk to aeeuolate lost space due to 
aeleted files or when run-time files are created. This process allows you to 


regain disk space and use the disk more efficiently. 


Once the pack disk operation has been completed there is no way to recover 
purged files. 


Print All (Remote). Allows you to print the re a and data. 


Print Directory. Pressing the P 


Exec te softkeys allow you 
to print the directory if an ASCII printer is Sonnecien. 


Softkey 11-9 


Soitkey Reference 
sottkeys 


Print Screen (Setup and BERT). You can print the entire in either menu 
with an ASCil printer connected. 


Print Setup (Remote). You can print the print the slave, controller, or print 
setup menus. 


Print Prog (Monitor and Simulate). Prints the program if an ASCI printer 
is connected. 


Print Setup (Remote). Allows you to print the setup configuration. 


Print Summary and Data (Examine Data). If you have an ASCII printer 
connected, you. can print aac the data display or the setup surmmary by 


allows files marked for scifoval from the disk to be eed aS active files in 
the directory. Only files created on an HP 4951C/4952A/4958A/4954A/4S57A 
may be recovered. 


Remote&Print (Top Level). Accesses the Remote function and the Print 
setup function. 


Rename (Mass Store). Pressing the Re ‘ 
you to rename a file or change the comment associated with a file. Undefined 
files cannot be renamed. 


Reset (Monitor and Simulate}. Resets and stops a specified Timer or 
Counter. 


Reset Application (Reset). Resets the Application memory to default and 
delete any loaded applications. This must be done if you want to load another 
application. 


Reset Menus (Reset). Resets the Monitor and Simulate programs. 


Reset Slave (Remote). Stops slave execution and resets the slave to its top 
level menu. 


Return (Monitor and Simulate). A command that terminates a subroutine 
and returns the program to the command immediately following the ‘Gosub 
_ Block’ statement. 


Roll Up and Roll Down (Examine Data). Press 
to move the displayed data up or down one line at a time. You can view up to 
32 Kbytes, the current contents of the display buffer. 
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Run Application (Remote). Loads the application that is currently resident 


in the slave into application memory. Use | to execute the 
application. 


SDLC (Setup). Select the SDLC protocol. 


Self Test (Top Level). Allows you to run internal diagnostics for CRT, 
keyboard, and Loop tests. 


Send (Simulate). Tells the analyzer to send characters. You can enter the 
characters in text, hexadecimal, or binary. Level 2 or 3 assisted mode makes 
entry of frame and packet headers available. 


Sel Ifac (digh Speed Capture). Allows you to change ihe active interface 
when High Speed Capture is loaded. 


Select Iface (Run). Accesses softkey selections for Internal or External 
interfaces. 


Set Lead (Monitor and Simulate). Sets interface leads on or off. 
Setup (Top Level). Allows you to enter the Setup menu. 


Simulate (Run). The protocol analyzer will immediately begin running the 
active simulate program. | 


Slave (Remote). Allows you to configure the protocol analyzer as a slave. 


Slave Status (Remote). Tells the slave to transmit its current menu and 
error status to the controller. 7 


Softkey (Monitor and Simulate). Defines the trigger condition to be one 
of three softkey entries. You must press the softkey to satisfy the trigger 
condition. 


Specify Block (Examine Data). The § _ softkey lets you specify 
a particular 2 Kbyte block. The block number indicates the first character’s 
position in the buffer. Some buffer information, like time marks, is not 

i ‘a may cause the block number to jump by several 
numbers. Buffer data loaded from disk may have block numbers as high as 
384, 


Start (Monitor and Simulate). The start softkey is available to start the 
Display, Disk, Timer. ‘Start’ and ‘Stop’ commands should be tied to the start 
of execution or the last preceding trigger. 
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Start Fiag (Monitor and Simulate). Enters the start flag in a level 2 string 
defining a trigger condtion. 


Start Time and End Time (Examine Data). The Start 


. Move the cursor to the second event and press 


Ga pee ee psy 


|. The time between the two events is displayed at the top of the 
screen border. 


Stop (Monitor and Simulate). The softkey is available to stop the 
Display, Disk, Timer and Tests. ‘Start’ and ‘Stop’ commands should be tied to 
the start of execution or the last preceuig trigger. 


Store (Mass Store). Pressing the. _ key and then ] causes a 
read-from-RAM write-to-disk action. When the disk drive is being accessed 
the yellow indicator light is on. 


File names may be entered from the Po hale or by moving the cursor to a 
and then modifying the name. 
File type must be specified. An spuonal comment field is provided to aid 
identification of the file. 


Tests (Monitor and Simulate). Used in conjunction with the start and stop 
statements. Tells the analyzer to act upon the tests being run. 


Test Results (BERT). Allows you view the BERT test results while the test 
is still being run. 


Timer (Monitor and Simulate}. Used in conjunction with the start and stop 
statements. Tells the analyzer to act upon the defined timer. 


Timer and Cntr (Examine Data). With the T softkey you can 
look at a summary of the setup parameters, as well as the status of the timers | 
and counters at the end of the previous run. 


Timer and Counter (Remote). The slave transmits the status of its timers 
and counters. This is an upload function only. 


Upload Application (Remote). The current application program is 
transmitted from the slave’s application memory and executes it on the 
controller. 


Upload Data (Remote). Receives buffer data from the slave. You must 
specify the correct block limits in the slave. 
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VT100 (Load Appi}. Allows you to use the protocol analyzer as a terminal. 


Wait (Simulate). ‘Wait’ statements are used to delay ‘Send’ or ‘Set Lead’ 
commands by a specified number of milliseconds. 


When Trig (Monitor and Simulate). Only statement that defines a trigger 
event. The analyzer can look for any event and then branch to a designated 
action. Program execution stops and waits until at least one ‘When Trig’ 
condition is satisfied. Triggers are the only way to provide a reference point 
in the data stream. 


A2Zk BSC (Setup). Allows you to select X.21 BSC circuit-switched or 
leased-line operation. 


X21 Char (Setup). Allows you to select X.21 Character circuit-switched or 
leased-line operation. 


X21 HDLC (Setup). Allows you to select X.21 HDLC circuit-switched or 
leased-line operation. 


X2Z1i SDLC (Setup). Allows you to select X.21 SDLC circuit-switched or 
leased-line operation. 


Sek X.25 Setup}. Allows you to select X.21 X.25 circuit-switched or 
leased-iine operation. 


a.eo (Setup). Allows you to select the X.25 protocol. 
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specifications and Accessories 


This chapter outlines the specifications, performance that 1s guaranteed by 
Hewlett-Packard. Characteristics are performances that have been determined 
ta be typical. Product enhancements, options, and other accessories that are 
available are also listed. 
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| Specifications 


This section lists performance requirements that are guaranteed by 
Hewlett-Packard. 


Physical Size 


Weight. Net Weight: 5.8 kg. (12.8 Ibs.) Shipping Weight: 10.3 kg. (22.7 Ibs.) 
Dimensions. 16.0 x 27.9 x 34.3 em. (6.3 x 11.0 x 13.5 in.) 


Operating Temperature, +5° C to +40° C(+41° F to +104° F) no 
condensation 


Storage Temperature. +4° C to +53° C (+39° F to +127° F) no 
condensation 


Electrical Requirements 


Power Requirements. 100 to 240 VAC + 10%: 47 to 63 Hz single phase, 
typically 18 watts with a maximum <30 watts. 


- Operating Characteristics 


Operating characteristics are features and capabilities that the protocol 
analyzer exhibits. They are not specifications. 


Protocols 


X.25, SNA (opt.), SDLC, BSC, HDLC, IPARS, X.21 (opt), DDCMP (opt), CCS#7 
(opt), Frame Relay (opt), ISDN Basic and Primary rate (Q.921 and Q.931), and 
most character asynchronous or synchronous protocols. 


Data Transmission Modes 


synchronous, asynchronous, and synchronous NEZI. 


Data Transfer Rates (bps) 


o0, 75, 110, 184.5, 150, 200, 300, 600, 1200, 1800, 2000, 2400, 3200, 3600, 
4800, 7200, 9600, 12000, 14400, 16000, 19200, 38400, 48000, 56000, 64000 
and externai for synchronous data lines up to 64000. 


Line utilization supported at any data rate may vary depending on protocol 
and complexity of triggers. 


Not Supported: 
Asynchronous (bps): 16000, 48000 
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High Speed Data Capture Rates (with option 001). 


Internal clock speeds for 8-bit async and bit-oriented protocols (NRZD: 72000, 
76800, 100000, 112000, 128000, 183000, 146000, 168000, 187500, 192000, 
224000, 230400, 256000 and EXTERNAL up to 256000. 


Internal clock accuracy = + 0.005% for all speeds. 


Data Codes 


ASCII, EBCDIC, Baudot, Six Bit Transcode (SBT), IPARS, EBCD, and Hex. 


Capture Memory (Circular) 


To store data, timing, and lead status (circular) 


768 Kbytes volatile 
32 Kbytes nonvolatile RAM . 


Mass Storage 


Microfloppy disk stores 613 Kbytes of data, timing information, setups, and 
menu programs (fill and stop capturing): 
RAM disk stores 128 Kbytes 


Specifications and Accessories 
Operating Characteristics 


Lead Status 


The status of five control leads are stored for each interface. They are RTS, 
CTS, DTR, DSR, and CD for RS-232C/V.24 and V.35 interfaces, CS, RS, RR, 
TR, and DM for RS-449 interface, T, R, I, and C for X.21 interface. 


LED Lead Indicator Pin Assignments. For internal interfaces. 


Rg.939 RS-449 “35 


DTE {2| St (4/22) 20 (P/S! 
DCE {3} RD (6/24; RD {R/T} 
Te (45) ST 15/23} SCT [Y/AA) 
RC {17} RT 18/26) SCR {V/X] 
RTS {4} RS (7/25) RS {C] 
CTS (5) CS {8/27} CS (0) 
DIR (20) TR (12/30) DER (HI 
OSR (6) OM (11/28) DSR {E} 
CD {2} RR 3/1 RESO (F} 
ETC (24) TE {V?/89} SCE (UAV) 


Breakout Panel. Full 25 pin matrix. 


Test pin MARK threshold 


Test pin SPACE threshold 
Source voltage 


RS-232. Red LEDs = -3V. 


Recelve: MARK 


SPACE 
Transmit: + 9V inte 3KQ 
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RS-449. The LEDS indicate activity on the interface pins. When both LEDs 


are on, the line is active with transitions. The RS-449 transmit threshold 
levels are: 


¥.35. The LEDS indicate activity on the interface pins. When both LEDs are 
on, the line is active with transitions. The RS-449 transmit threshold levels 
are: 


| Transmit: > 0.475V to 0.625V into 100 
ohms 


‘Output impedance = 100 ohms + 58 chms 


VT1LOO 


For terminal emulation application only, 80 characters by 24 lines on display. 
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Triggers 


63 triggers for characters, errors, timeouts, interface lead transitions, and 
softkeys. 


Timers. Five, each with a maximum count of 655385 msec. Resolution 1 
msec. Cursor timing for measurements from 6 to 66 seconds, depending on 
data rate. 


Counters. Five, maximum count 65535. 
Highlights. Most recent 63 trigger events. 


Send Strings. Up to 251 characters per string maximum, 1743 characters 
total (mot including error checking or flags). 


Setups 


Character Framing. 5, 6, 7, or 8 information bits, plus parity. For 
asynchronous systems select 1, 1.5, or 2 stop bits per character. 


Error Checking. CRC-CCITT, CRC-CCITT preset 0, CRC-16, CRC-12, CRC-6, 
LRC, and parity. 


Parity. Odd, even, none, ignore. 


Display Formats. 
DTE data over DCE data (two line) 
Data and Lead Status 
DTE data only 
DCE data only 
X.21 data and state 
Frame decode 
Partial packet decode 
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Physical Instrument 


Keyboard. Full ASCH keyboard with six softkeys and cursor control. 


Display. High resolution 13 cm (5 in) diagonal with 16 lines and 32 
characters per line. 


interfaces. These interfaces are available: 
internal 


RS-282/V.24 with full 25 pin break-out 
RS-449 
V.35 


External 


ISDN BRi 

ISDN PRI TI 
ISDN PRI CEPT 
MIL-188C 


Remote Capability 


Remotely controlled by another HP protocol analyzer or a PC to transfer data, 
setups, and applications. Unattended remote control (command-mode or 
virtual-mode). 


« Command mode: remotely controlled by another HP 495X protocol 
analyzer or a PC to transfer data from 768 kbyte buffer, menu setups, and 
applications. Remote BERT is possible between an HP 4957A and an HP 
49524. 


e Virtual mode: Remotely controlled by a PC. All functions possible locally 
can be executed remotely. PC display is identical to the protocol analyzer 
display, with an update rate approximately once/second (depending upon 
the bandwidth of the interconnecting link). 
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Specifications and Accessories 
Operating Characteristics 


Bit Error Rate Testing 


Simultaneously measures bit errors, block errors, errored seconds, and 
percent error free seconds for synchronous, asynchronous or isochronous data 
links. 


Block Size. 511, 1000, 2047. . 
Patterns. 63, 511, 2047 or 4095 pseudo random sequence. 
Character Framing. None, 5,6,7, or 8 bit per character and parity. 


Inject Errors Function. Single errors or burst of ten errors. 
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Accessories 


The HP 4957A is equipped standard with the following: 


Power Cord 

RS-232C (V.24) Y-cable 

RS-449 Y-cable 

V.35 Y-cable 

Protective Front Panel Cover 
Jumper wires for the RS-232C (V.24 breakout box) 
Operating and Reference Manual 
Datacommunications Test Library 
Utility Disk 

Transportation Disk 

Interface cable for external pods 


Options and other Accessories 


option W30 


option 001 
option 003 
option 101 
option 104 
option 105 
option 108 
option 109 
option 110 
option 111 
option 112 
option 113 
option 114 
option 115 


option HO5 


36 month service contract (24 month extension beyond the 
standard 12 month warranty) 

Hi-speed performance data capture 

Katakana character set 

(delete) RS-449 Interface cable 

HP 18294A X.21 Interface pod 

(delete) V.35 Interface cable 

HP 18280A S/T BRI Monitor pod (optional HP 18268A) 

HP 18281A S/T BRI Monitor/Simulate pod and software 

HP 18282A S/T PRI (T1) Monitor/Simulate pod and software 
HP 18283A S/T PRI (CEPT, 3-pin) Monitor/Simulate pod 
HP 18284A S/T PRI (CEPT, BNC) Monitor/Simulate pod 

HP 18285A U interface BRI Monitor pod (AMD 

HP 18286A U interface BRI Monitor pod (2B1Q) 

HP 18282T Tl Interface pod and software 

V.35 Y-cable (France only) 
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Specifications and Accessories 
Aecessaries 


13 


Error and Status Messages 


The HP 4957A displays messages that alert you to what it is currently 
executing. If the execution cannot be done due to complications, incomplete 
commands, or simply not understanding the command it will display the 
reason for not completing the command. 


13-2 Messages 


Error Messages 


This chapter explains what error messages mean and how to correct them. 


Application Denied 


Cause. Occurs when an attempt is made to load or rename an illegal 
application. This might be an application copied on another device other than 
another HP 49574. 


Action. Check the application and ensure that it is correct. 


Application Not Compatible 


Cause. Occurs when an attempt is made to store an application that is not 
compatible. 


Action. Check application to ensure it is not copy protected. 


Bad Data - Cannot Sync 
Cause. Indicates incoming data does not match selected pattern. 


Action. Check for line errors, wrong speed selected, or wrong pattern 
selected. 
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Error and Status Messages 
Error Nlessages 


Bad Disk 


Cause. The disk will not format because of too many bad tracks. 


Action. A disk having one or more bad tracks is unusable. 


Butfer Empty 


Cause. Slave buffer is empty. 


Action. Verify contents of the slave buffer with examine data. Retry to 
upload. 


Buffer Overflow 


Cause. Not processing data as fast as it comes in. Caused by disk or monitor 
program which have triggers found too often. 


Action. Decrease number of triggers in setup. 


Can't Configure Within the Time Limit 


Cause, For synchronous protocols the time limit is 15 seconds; NRZI or 
asynchronous protocols the limit is 45 seconds. 


Action. After the time limit, Auto Configure resets and starts over. 
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Errar and Status Messages 
trror Messages 


Checksum Error 


Cause. Bit errors have occurred. A bad CRC check occurred when 
attempting to read or write a file on the disk. Data is assumed to be corrupt 
when this error occurs. 


Action. Retry the operation. Disk may no longer be usable. Try another disk 
to help isolate the problem. 


Clock Slipped During Run 


Cause. Corrupt data received. Part of the bit stream was lost. 


Action. Either BERT detected error indicating bad line or the line is 
configured wrong. 


Controller Error 


Cause. The disk controller is not working properly. 


Action. Run disk self test to verify disk controller error. 


Conversion Error Menus Reset 
Cause. Occur if the menus being transferred are invalid on the destination 
analyzer. 


Action. Check menu compatibility. Retry menu transfer. 
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Error and Status Messages 
trror Messages 


Data Error - Sync Lost 


Cause. Indicates that sync was lost after start of test. 


Action. Check either line going bad, or if tester was changed on the other 
end of line. 


Directory too Large 


Cause. Disk has a directory tco large. Directory has ten sectors for 80 
entries. 


Action. Reduce the number of files. 


Directory Full 
Cause. Disk directory is full and no other files can be written. The directory 


can contain eighty files. 


Action. Reduce the number of file names. 
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Error and Status Messages 
Error Messages 


Disk Full 


Cause, Disk is full of data and no more will fit. This error occurs during 
write operations. 


Action, Pack the disk using the 
for the new file. 


softkey to make enough space 


Disk Not Formatted 


Cause. The disk has not been formatted. 
Action. Format the disk. 


Disk Out 


Cause. Disk is out at the beginning of a disk operation, or the disk is taken 
out during a disk operation. 


Action. Make sure a disk is installed in the drive. Press ' 


Disk Removed During a Read Operation 


Cause. Disk was removed during a load operation, the buffer data is invalid. 
Action. Reload data. 
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Error and Status Messages 
Error Messages 


Disk Read Error Buffer Data Invalid 


Cause, Caused by checksum error, record not found, corrupt file, broken disk 
controller, or a worn out disk. 


Action. Try another disk to help isolate the problem. 


DLC Error 


Cause, HP 4957A hardware problem. 


Action. Contact HP for service. 


Drive Error 


Cause. Disk drive is not working or a hardware failure has occurred. 


Action. Run disk self test to verify disk controller error. 


End of Data Segment 


Cause, End of the current 16 blocks (32 Kbytes) of data. 


Action. Use next data segment key. 
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Errer and Status Messages 
Errer Messages 


End of Disk File 


Cause. Specified block number beyond the last block on disk. 
Action. Change the block number to one on the disk. 


End of Valid Data 


Cause. Scrolled to the end of buffer data. 
Action. Scroll backward. 


EOF error 


Cause. An attempt was made to read more records than exist in the file. The 
End Of File was found before the read completed. 


Action. Retry, if it fails again - retry on a different disk. If the error persists, 
suspect a disk controler failure. 


File Already Exists 


Cause. A file with name and type already exists. 


Action. Recheck the name and/or type to ensure they are different from 
existing files. | 
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Error and Status Messages 
Error Messages 


File Does Not Exist 


Cause. Try to load a file that does not exist or has been deleted. 


Action. Recheck the directory for the file name or use the Rect or function 
of mass store menu to try to replace the file into the directory so that it may 
be accessed. 


File Not Compatible 
Cause. File is not compatible with the HP 4957A. This file could have the 


correct type but might be an application not compatibie. 
Action. Recheck the file and ensure it’s compatibility. 


File is Not Recoverable 
Cause. File is not recoverable. Probably a file created on an instrument other 


than an HP 4957A type, 
Action. Recheck file and compatibility to the HP 4957A. 
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Frror and Status Messages 
Error Messages 


Framing Error 


Cause, Could not find a ‘1’ stop bit in an asynchronous protocol during 
autoconfigure. Error may occur because a transmit clock (TC or ETC) is 
missing in a synchronous protocol. The HP 4957A assumes an asynchronous 
protocol, but cannot then find the stop bit. 


Action. Check transmit clock indicators on the pod. Check protocol setup. 
Retry the transmission. 


Handshake Error 


Cause. Proper handshake responses were not present during printer 
operation. 


Action. Check handshake line for correct responses. Press EXIT to return to 
the printer menu. 


Improper Format 
Cause. The disk format is not compatible with the HP 4957A for run-time 


use. The disk format is LIF but not formatted on a compatible disk drive. 
Action. Format the disk in an HP 4957A, HP 4952A, HP 4951C, HP 49544. 
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Error and Status Messages 
Errot Messages 


Insufficient Data to Configure 


Cause. The analyzer cannot detect a clock or idles. 


Action, Check the data stream. Go to the setup menu and check for 
non-standard protocols or data codes. 


Invalid asynchronous speed / Invalid synchronous 
speed 


Cause. The bit rate is not within 5% of specification. 


Invalid Asyne Framing 


Cause, The analyzer cannot determine the async data code. 


Action. Check for a non-standard data code. 


Invalid File Name 


Cause. Attempt to enter an. invalid file name. 


Action. Correct the file name. Allowable characters are A - Z, numbers, 
and the underscore character. The file name must start with 4 capitol 
alpha-numeric character. 
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Error and Status Messages 
Error Messages 


Invalid File Type 


Cause. Attempt to load or store a file type that is not valid on an HP 4957A, 


Action. Correct the file type to match with a compatible file type on the HP 
4957A. 


Invalid Mon/Sim menu 


Cause. Occurs if you enter ‘When DTE/DCE’ without completing the trigger 
branching instruction or if there are incomplete program statements. 


Action. Examine monitor/simulate menu for incorrect parameter. Correct the 
error and retry | 


Invalid Syne Characters 


Cause. Could not find any of the standard sync characters (ASCH = ','.; 
EBCDIC sais F435: IPARS = 335). 


Action. Try syncing on different characters. Auto Configure syncs on a 
selected set of syne characters. The data stream does not contain one of these 
sync characters. 
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Frror and Status Messages 
Error Messages 


Issue ID Request to Enable Slave 
Cause. Failure to issue ID request to enable an HP 4951 slave. 
Action. Always execute this operation immediately after establishing phone 


communication to synchronize remote transfers. Required by the HP 49514 
as a slave. 


Max Length 
Cause. Appears if you attempt to specify more than 255 characters in a 


single string. 


Action. Reduce the number of characters in the string. 


Max Strings 
Cause. The Monitor and Simulate Menus combined contain strings which 


have a total of more than 2750 characters. 


Action. Reduce the number of characters in the string. 


Media Wear Protected 


Cause. Disk has become write protected because of excess wear. 


Action. Copy to a new disk as soon as possible. 
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Error and Status Messages 
Error Messages 


Menu Full 


Cause. Monitor and Simulate Menus combined contain more than 143 steps. 


Action. Reduce the number of steps. 


Menus Incompatible with HP 4957A 


Cause. Occur for certain menus created by a HP 4955A or HP 4953A. 


Action. Modify the existing menu to run on the HP 4957A. Examine the 
menu for any ilegal parameters, correct and retry. 


Must Reset Slave First 


Cause. Slave must be reset. 


vo before continuing. 


Must Reset Slave to Top Level 


Cause. Slave must be in the Top Level menu to continue operation. 


Action. Reset slave. 
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Error and Status Messages 
Error Messages 


New Name Already Exists 
Cause. File with a name and type already exists. 


Action. Recheck the name and/or type to ensure either the name or the type 
is different from existing files. 


No Application Loaded 
Cause, Attempt to store an application when no application was loaded in 


RAM. 


Action. Load the application desired into the HP 4957A before trying to store 
it: 


No Data in Buffer—Use EXIT Key to Exit 


Cause, Buifer is empty. 
Action. Monitor On-Line, or load from the disk to fill the buffer. 


No Data in Capture Buffer 
Cause, Buffer is empty when you try to store a Menus & Data file or a data 


file, 
Action. Monitor On-Line, or load from the disk to fill the buffer. 
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Error and Status Messages 
Errer Messages 


No Data Present 


Cause. No line data. 


Action. Both data and idle conditions must be present. 


No displayable data in buffer for the selected display 
format 


Cause. Buffer contains non-dispiayabie data, such as lead transitions, or if in 
the Packet display there are no packets. 


Action. Use Data & State display format to see the lead transitions, and all 
other data, if any. 


No File; Run Aborted 


Cause. The menu requesting the run-time disk data file was exited before 
being executed. 


Action. None - Run-time disk data file was exited before being executed. 
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Error and Status Messages 
Error Messages 


No Idles 


Cause. Insufficient idles on the line. 


Action. Data and idles must be present. Asynchronous protocols must have 
at least two idle characters between messages. 


No More Highlights 


Cause. When you press the Ne 
highlights. 


key and there are no more 


¥ For frame packet displays, try 


Non LIF Format 


Cause. The disk has been formatted, but the format is not the LIF format 
used by the HP 4957A. 


Action. Format the disk on a HP 4957A. 
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Errar and Status Messages 
Crror Messages 


Nonstandard Baud Rate 


Cause. The bit rate is not within 5% of the selected value. 
Action. Adjust bit rate of IUT. 


No Pod Attached 
Cause. An external interface has been selected and no pod is attached or the 


connection has come loose. 


Action, Be sure to turn off the power before connecting the interface pod. 


No Syne Characters 
Cause. Could not find any sync characters. 


Action. Try to sync on idles to capture all the data on the line and then 
check the data with examine data menu for the presence of sync characters. 


Operation Not Valid for HP 4957A 


Cause. Remote operation is one that only an HP 4955A or HP 4953A can 
perform. 


Action. Amend operation to comply with HP 4957A capabilities. 
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Error and Status Messages 
Error Massages 


Printer Error 


Cause. Other printer problems. 


Action. Verify connections and printer setup. Press EXIT to return to the 
printer menu. 


Receiver Overrun 


Cause. Line data too fast. 


Action. Check configuration of line. May be noise on data or clock. 


Record Not Found 


Cause. A track or sector was not found during a disk operation indicating a 
corrupt format or a worn disk. 


Action. Retry the read or write operation. 


Remote Timeout 
Cause. Print operation timed out. 


Action, If persistent, contact your HP Sales/Service Office. Press EXIT to 
return to the print menu. 
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trror and Status Messages 
trror Massages 


Seek Error 


Cause. The disk controller cannot find a location on the disk that it expects 
to find. 


Action. Retry the operation. Retry the operation on another disk. 


Single Sided Disk 


Cause. The disk has been formatted as a single-sided disk. 
Action. The HP 4957A needs a double-sided format. 


Start of Data Segment 


Cause. Start of the current 16 blocks (32 Kbytes) of data. 


Action. Use previous data segment key. 


Start of Valid Data 


Cause. When you scroll to the beginning of buffer data. 
Action. Scroll forward. 
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Error and Status Messages 
crror Messages 


Sync Lost One or More Times 


Cause, A ‘Data Error - Sync Lost’ error has occurred at, least once. 


Action. Check either line going bad, or if tester was changed on the other 
end of the line. Waiting for data. 


Trying Again to Capture Data 


Cause, Analyzer does n 


ot capture data and cannot find a clock. 


‘@ again. If that does not work go to the Setup Menu 


Action. Press & 


feeveen 


and manually set up 


Waiting for Data 
Cause. No line data or the analyzer is still collecting data to make a 


determination. 


Action. Both data and idle conditions must be present. 
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Error and Status Messages 
Error Messages 


Waiting for Frames 


Cause. The analyzer has detected a bit-oriented protocol but cannot capture 
frames. 


Action. Press A gz and try to capture frames or go to the setup menu 
and manually configure the analyzer. 


Waiting for Idles 


Cause. Insufficient idles on the line. Both data and idles must be present. 


Action. Character oriented protocols must have a minimum of ten idle 
characters between messages, and bit oriented protocols must have ten flags 
between frames 


Waiting for Messages 


Cause. The analyzer has detected a character-oriented protocol but cannot 
find the sync characters. 


Action. Press | 
the analyzer. 


or go to the Setup Menu and manually configure 
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trror and Status Messages 
krror Messages 


Write Protected 


Cause. Disk write protect tab is in the protect position. The tab will not be 
visible and a physical hole will exist in that portion of the disk case. 


Action. To store information on a write protected disk, slide the protect tab 
to the opposite position. 
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~ Status Messages 


Status Messages are different than Error Messages. There is no corrective that 
can be taken. The HP 4957A is telling you that there is still protocol analyzer 
activity. 


Application Already Loaded 


The application is already loaded in slave memory. 


Binary 


Enter eight bits from softkeys. If the Setup data code is less than eight bits, 
the most significant bits are ignored. 


Buf = n 


Message indicating which 2 kbyte biock of memory (1 to 16) is being 
displayed. When memory wraparound occurs, the next 2 kbyte block to 

be loaded becomes Block 1. When viewing the buffer after run-time with 
examine data, the oldest data becomes Block 1. In the examine data menu, 
block numbers may go as high 384 if loaded from the capture buffer). 
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Error and Status Messages 
Status Messages 


End Frame 


Enter the FCS character (good, bad, abort, don’t care). 


Exploding Diamond (<>) 


Symbol indicating data is being processed. 


Hex 


Enter two digits for each hex character. 


softkey 12 label then changes to Text for changing the display back to adie. 
current data code. 


Not Hex 


Enter a hex character which should NOT be triggered on. 
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Error and Status Messages 
Status Messages 


Not Text 


Enter a single keyboard character which should NOT be triggered on. 


Prg = 


Message indicating which monitor or simulate menu block is currently 
executing. This can tell you when the program is locked up or when the 
analyzer is looking for a trigger event. It may flash very rapidly. 


Start Flag 


The cursor is over a start flag, delete this character if desired. 


Stop Display/Start Display 


sp. alternates with freezes the 


aha: D Causes the most recent incoming data to be 
displayed. These ot affect the run, but the continuity of the run-time 
display may be lost. This softkey works identically to the ‘start/stop display’ 
statements in the monitor and simulate menus. 
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Error and Status Messages 
Status Messages 


Summary/Data Display 


wee alternate to show either the data display or the setup summary. Press 
3 without affecting the run, to review the current setup and observe 
the counters and timers, The summary tracks the current setup menu. Press 


to return to the data screen. The timers and counters display is 
Teed at least twice per second. 


Text 


Enter a single keyboard character. 
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Glossary 


This glossary is a general explanation of terms that are used in this 
manual. The terms are not necessarily Hewlett-Packard specific, but 
datacormmunications in general. 


Auto Configure 
The HP 4957A can Auto Configure, sample line data and automatically 
make protocol analyzer settings to correctly monitor the lme. 


BERT 
Bit Error Rate Tests (BERT) measures analog noise on a digital circuit. You 
can determine how often highs are erroneously changed to lows and lows 
to highs.. 


Bisynec (BSC) 
Most common character-oriented protocol that predefines sync characters 
depending upon data code. 


Bit Count | 
The number of actual data bits sent since synchronization (excluding 
framing, start, stop, and parity bits). 


Bit Errors 
Divide bit errors by bit count to get Bit Error Rate. 


Bit Error Rate 
The number of bit errors divided by the number of bits received. 


Bit-oriented Protocl (BOPs) 
HDLC, SDLC, X.25, LAPB, ADCCP. 


Biocks 
Bit, error rate does not give any indication of error distribution. For 
example, if most errors occur within a few moments of each other, it 
might indicate that the line was all right, but had perhaps been affected 
by a lightning hit or path switch. For this reason, bits are grouped in 
blocks for measuring block error rate, sometimes referred to as BLERT. 
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Block Check Character (BCC) 
An error checking character that is sopended to a character-oriented 
protocol by the transmitter. The BCC is automatically appended to send 
strings in the Simulate menu. 


Block Count 
Tels how many blocks have been sent thus far in the test. 


Block Errors 
Tells how many blocks had at least one error, Divide block errors by block 
count to get Block Error Rate. 


Biock Error Rate 
The number of block errors divided by the number of blocks received. 
Whether there is one error or ten errors in a biock, it is still counted as 
one block error. 


Biock Sizes 
The Bell system uses a block size of 1000 bits. CCITT, the world-wide 
standard, uses a block size equal to the pattern size. For example, if the 
PRBS pattern is 511 bits, then the block size would also be 511 bits. 


Character-oriented protocol (COPs) 
Half-duplex protocol that utilizes each significant character. 


Control field 
Field used to identify an I-frame, S-frame, and U-frame and control the 
behavior of the frame. 


Cyclic Redundancy Check (CRC) 
A technique for error checking in the data stream where a serial data 
block is used to calculate for errors. 


DCE 
Data communication equipment. 


DT 
Data terminal equipment. 


Download 
A remote operation that transfers data, menus, or applications from a 
controller to a remote slave. 
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Elapsed Seconds 
Elapsed time since receiver synchronization. 


Errored Seconds 
Tells how many of the elapsed seconds had error occurrences. 


% Error-Free Seconds 
Errored Seconds divided by Elapsed Seconds. Displayed at the end of the 
test. 


Frame Check Sequence (FCS) 
An error checking character that is appended to a bit-oriented protocol by 
the transmitter. 


{-frame 
Information frame (level 2) used to carry user data. 


indicate one bit error. This function can be used at the 
beginning of the test to check for proper hookup. 


ot any time during the test. The receiver at the 


Inject 10 Errors ; 
Press | _ to send a burst of errors. The receiver at the 
other end should have counted ten bit errors, one or two block errors, and 
one or two errored seconds. 


IPARS 
International Passenger Airline Reservation System is used by most 
airlines. IPARS is a character-oriented protocol with six-bit data code and 
inverted bit sense. 


Isochroncus 
Isochronous transmission is BERT asynchronous data with the protocoi 
analyzer acting as a DCE with an internal X1 clock. 


Leased Line 
Permanent connection for private use within a datacommunication 
network independent of the public switching and signalling equipment. 
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Longitudinal Redundancy Check (LRC) 
A technique for error checking in the data stream where each character 
plus parity is used to calculate for errors. 


Mass Store Device 
Devices that are used to store menus, data, and applications. The HP 
49574 has two MSDs; floppy disk for menus, data, and applications, RAM 
disk for applications. 


Monitor 
Non-intrusive method of looking at the data stream on a line. 


MSB 
Mass Store Device 


Multi-drop configuration 
A remote configuration that has a controlling protocol analyzer connected 
to more that one slave, 


NRZI | 
Non-Return to Zero Inverted. No clock present, the clocking signal is 
embedded in the data stream. 


N(R) 
Receive Sequence Number. 


N(S) 
Send Sequence Number. 


Packet Switching 
A technique implemented by the Public Data Networks where all dtat 
transfers are broken up in fixed length blocks (usually 128 bytes) 
surrounded by control information. 


Permanent Virtual Circuit 
Permanent virtual circuit is a permanent association between two DTEs, 
established by the user when subscribing to a packet-switched network 
(similar to a leased line}. This circuit is held permanently by the network 
for the use of the subscriber. 


P/F 
Poll/Final bit. 
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Point-to-point configuration 
A remote configuration that has two protocol analyzers connected to each 
end. 


PRBS (Pseudo Random Bit Sequence) 
A BERT tester generates pseudo random bit sequences from a shift 
register of length L, where the sequence length equals 2L - 1 bits. A 
PRBS may be of any length but certain pattern lengths have become 
standard. The HP 4957A uses PRBS lengths of 63, 511, 2047, or 4095. 


Protocol Analyzer 
A test and measurement device placed between the DTE and DCE to test 
the link. 


RS-232C/V.24 
Most common level 1 interface up to 20 kbps and 50 feet. It is a 25 pin 
interface and uses an unbalanced single end generator and receiver. 


RS-449 
Mechanical standard that defines 37 pins plus nine secondary channels. 
This mechanical standard uses two electrical standards, RS-423A/V.10 and 
RS-422A/V. 11. 


S-frame 
Supervisory frame (level 2) used to acknowledge or reject frames. 


Simulation 
An intrusive technique that the protocol analyzer enters the network and 
replaces the DCE or DTE. This technique exercises the network with 
known (user defined) data. 


Switched Virtual Circuit 
Temporary association between two DTEs established by the calling DTE 
sending a cail request packet to the packet-switched network. This circuit 
is held for the duration of the call. 


Timing Resolution : 
smallest unit of measurement that can be timed at a given speed. 


Transparent Text 
Text that is masked out in the data stream. You can selectively define 
transparent text so a receiver will accept unexpected characters. 
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Trigger 
When a programming condition is defined, a trigger is used to alter 
program execution. The HP 4957A defines triggers with a ‘when’ 
condition. | 


U-frame 
Unnumbered frames (level 2) used to initialize and disconnect the 
DTE/DCE link. 7 | 


Upload 
A remote operation that transfers data, menus, or applications from a 
remote slave to a controller. 


Vertical Redundancy Check (VRC) 
A technique for error checking in the data stream where each character 
plus parity is used to calculate for errors (similar to LRC). 


Virtual Circuit 
Bidirectional association between two DTEs across a packet switched 
network. It is not a direct connection, but a logical communication path. 


Virtual Terminal Remote 
A remote operation with the ability to display an exact duplicate of the 
slave screen on the controller. This allows for real-time viewing and 
troubleshooting from a remote site. | 


V.85 
Most common high-speed (>20 kbps) 34 pin balanced interface. V.35 
operates at 1.344 Mbps at 30 meters. 
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Speciai characters 
?, 8-8 


A 


AA, 8-41 
Address Field, 8-34 
Application Already Loaded, 13-25 
Application Denied, 13-3 
Application Not Compatible, 13-3 
Archive, 1-22 
Archive Softkey, 1-22 
Archiving, 1-22 
ASCH control characters 

printed, 7-10 
Asynchronous Data 

Auto Configure, 9-6 
asynchronous DCE BERT, 10-12 
asynchronous modems, 5-16 
Asynchronous Terminal Emulator, 6-5 
auto-answer, 5-13 
Auto Configure, 2-5, 9-3 


8 


Backing up RAM Disk, 1-22 
Bad Data - Cannot Sync, 13-3 
Bad Disk, 13-4 

BB, 8-41 

beep, 8-6 

Beep, 8-16 

BERD framing, 4-4 

Bert Menu, 4-4 

BERT results, 4-8 


BERT stat, 4-7 
BERT statistics, 4-7 
Binary, 13-25 
Bisync, 9-14 
bit count, 4-8 
bit error rate, 4-2 
Bit Error Rate Testing, 4-2 
bit errors, 4-8 
bit shift, 9-20 
blinking asterisk, 2-6, 9-3 
Block Check Characters, 8-40 
block count, 4-8 
block error rate, 4-2 
block errors, 4-8 
block number, 5-9 
BOPs 

Auto Configure, 9-8 
Branching, 8-23 
break a link, 5-15 
breakout box, 1-7, 1-13 
BSC, 9-14 
buffer blocks, 3-2 
Buffer Empty, 13-4 
Buffer Overflow, 13-4 
Buf = n, 13-25 


C 

Can’t Configure Within the Time Limit, 
13-4 

Capt Cont softkey, 2-23 

Capt Full softkey, 2-23 

capture buffer, 3-2 
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carriage return delay, 7-4 
Chang Dsply, 3-7 
change display format, 3-6 
Character code, 7-3 , 
Characters Not On the Keyboard, 8-7 
Character Triggers, 8-7 
Checksum Error, 13-5 
circular store to buffer, 2-23 
Cleaning the Disk Drive, 1-23 
Clear Header Softkey, 10-21 
Clock Slipped During Run, 13-5 
CNTL key, 1-6 
Combining If and When, 8-24 
Combining If Statements, 8-24 
command state, 5-15 
Comment field, 1-22 
Commenting, 8-30 
compatible applications, 5-9 
Conditional Branching, 8-23 
Connecting an External Monitor, 1-25 
Connecting for Remote Operation, 5-4 
control characters 

emulator, 6-10 
Control Lead, 7-4 
Controller Error, 13-5 
Conversion Error Menus Reset, 13-5 
COPs 

Auto Configure, 9-9 
copy a disk, 1-19 
Copy Disk utility, 1-19, 1-22 
Countable Events, 8-22 
Counter math, 10-3 
Counter Softkey, 8-23 
Counting Events, 8-22 
C&T Enbl Softkey, 10-3 
cursor timing, 8-19 
Cursor Timing, 8-21 
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Data Communications Library 
parameters, 2-10 
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Data Communications Test Library, 
2-3 

Data Display, 13-28 

Data Error - Sync Lost, 13-6 

Data Filter, 8-18 

D bit, 8-38 

D bits, 8-37 

DCE BERT, 10-12 

decrementing counters, 8-22 

default packet, 8-39 

defects, 1-3 

Defining Triggers, 8-5 

Delaying Output, 8-10 

delete a file, 1-16 

Delete Block Softkey, 8-3 

Delete Field Softkey, 10-21 

Delete Softkey, 1-16 

Directory Full, 13-6 

Directory too Large, 13-6 

Dir softkey, 1-15 

Dir Softkey, 1-23 

disk drive, 1-4 

Disk Full, 13-7 

Disk Not Formatted, 13-7 

Disk Out, 13-7 

Disk Read Error Buffer Data Invalid, 
13-8 


Disk Removed During a Read Operation, 


13-7 
display, 1-4 


- Displaying Messages, 8-31 


DLC Error, 13-8 

Dnid Data, 5-11 

Don’t Care, 2-15 
download, 5-2 

download a menu, 5-10 
download applications, 5-9 
download data, 5-11 

Drive Error, 13-8 

drop sync characters, 9-18 
Duplicate Triggers, 8-14 
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Edit Character Strings, 8-7 
Editing Programs, 8-3 
elapsed seconds, 4-8 
emulator, 6-8 
Enabie Softkey, 10-3 
End Addr Softkey, 8-35 
End Frame, 8-41, 13-26 
End Frame Softkey, 8-9 
Ending Remote Operations, 5-15 
End of Data Segment, 13-8 
End of Disk File, 13-9 
End of Valid Data, 13-9 
ENQ/ACK, 6-3, 7-4 
entering binary characters, 8-8 
entering hex characters, 8-8 
Entering Messages, 8-30 
EOF error, 13-9 
errored seconds, 4-8 
error-free seconds, 4-8 
Error Message 
Application Denided, 13-3 
Application Not Compatible, 13-3 
Bad Data - Cannot Sync, 13-3 
Bad Disk, 13-4 
Buffer Empty, 13-4 
Buffer Overflow, 13-4 
Can’t Configure Within the Time 
Limit, 13-4 
Checksum Error, 13-5 
Clock Slipped During Run, 13-5 
Controller Error, 13-5 
Conversion Error Menus Reset, 13-5 
Data Error ~- Sync Lost, 13-6 
Directory Full, 13-6 
Directory too Large, 13-6 
Disk Full, 13-7 
Disk Not Formatted, 13-7 
Disk Out, 13-7 
Disk Read Error Buffer Data Invalid, 
13-8 


Disk Removed During a Read 
Operation, 13-7 

DLC Error, 18-8 

Drive Error, 13-8 

End of Data Segment, 13-8 

End of Disk File, 13-9 

End of Valid Data, 13-9 

EOF error, 13-9 

File Already Exists, 13-9 

File Does Not Exist, 13-10 

File is Not Recoverable, 13-16 

File Not Compatible, 13-10 

Framing Error, 13-11 

Handshake Error, 13-11 

Improper Format, 13-11 

Insufficient Data to Configure, 13-12 

Invalid Asyne Framing, 13-12 

Invalid asynchronous speed / Invalid 
synchronous speed, 13-12 

Invalid File Name, 13-12 

Invalid File Type, 13-13 

Invalid Mon/Sim menu, 13-13 

Invalid Syne Characters, 13-13 

Issue [ID Request to Enable Slave, 
13-14 

Max Length, 13-14 

Max Strings, 13-14 

Media Wear Protected, 13-14 

Menu Full, 18-15 

Menus Incompatible with HP 4957A, 
13-15 

Must Reset Slave First, 13-15 

Must Reset Slave to Top Level, 13-15 

New Name Already Exists, 13-16 

No Application Loaded, 13-16 

No Data in Buffer-—-Use EAIT Key 
to Exit, 13-16 

No Data in Capture Buffer, 13-16 

No Data Present, 13-17 

No displayable data in buffer for the 
selected display format, 13-17 
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No File; Run Aborted, 13-17 . 
No Idles, 13-18 
No More Highlights, 13-18 
Non LIF Format, 13-18 
Nonstandard Baud Rate, 13-19 
No Pod Attached, 13-19 
No Sync Characters, 13-19 
Operation Not Valid for HP 4957A, 
13-19 
Printer Error, 13-20 
Receiver Overrun, 13-20 
Record Not Found, 13-20 
Remote Timeout, 13-20 
Seek Error, 13-21 
Single Sided Disk, 13-21 
Start of Data Segment, 13-21 
Start of Valid Data, 13-21 
Sync Lost One or More Times, 13-22 
Trying Again to Capture Data, 13-22 
Waiting for Data, 13-22 
Waiting for Frames, 13-23 
Waiting for Idles, 13-23 
Waiting for Messages, 13-23 
Write Protected, 13-24 
Error Messages, 13-3 
Error Triggers, 8-11 
escape codes 
from emulator, 6-11 
Exam Data, 3-3 
Excluding Characters, 8-9 
Exec BERT, 4-7 
Exec Run, 5-10 
Execute Softkey, 6-3 
Executing Programs, 8-4 
Exploding Diamond, 13-26 
extended address, 8-37, 8-38, 9-9 
Extended Addressing, 8-35 
extended asynchronous baud rates, 
10-24 
extended control, 8-37, 8-38, 9-9 
Extend Softkey, 8-35 
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External clock 
High speed capture, 2-21 
External Interfaces, 1-13 
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File Already Exists, 13-9 
File Does Not Exist, 13-10 
File is Not Recoverable, 13-10 
File Not Compatible, 13-10 
Flags, 8-9 

Floppy Disk, 1-15 

Fltr softkey, 2-23 

format a disk, 1-18 

Format Softkey, 1-18 

Frame Check Characters, 8-9 
Frame Check Sequence, 8-41 
Frame Type, 8-35 

Framing Error, 13-11 

front panel, 1-4 

full-duplex, 4-3 
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GFI, 8-37, 8-38, 8-38 

GG, 8-41 

gosub block statement, 8-32 
grounding requirements, 1-10 


H 
half-dupiex, 4-3 
Handshake 

Printer, 7-4 
Handshake Error, 13-11 
Hex, 3-7, 13-26 
Hexadecimal characters 

printed, 7-10 
hexadecimal entry, 9-17 
Hex codes 

printed, 7-10 
Hex/Text, 13-26 
highlight, 8-6 
Highlight, 8-16 


high speed capture, 2-20 

High speed capture limits, 2-23 
High speed monitor, 2-20 

High speed simulate, 2-20 

HS Capt Softkey, 2-22 
HS..Capture, 2-21 
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ID Slave, 5-7 
If Counter, 8-23 
- J-frame, 2-16 
]-Frame, 8-35 
Improper Format, 13-11 
Initial Inspection, 1-3 
Inject Error, 4-5 
Insert Block Softkey, 8-3 
Insert Line, 8-3 
Insufficient Data to Configure, 13-12 
interactive testing, 2-24 
internal interfaces, 1-12 
Invalid Asyne Framing, 13-12 
Invalid asynchronous speed / Invalid 
synchronous speed, 13-12 
Invalid File Name, 13-12 
Invalid File Type, 13-13 
Invalid Mon/Sim menu, 13-13 
Invalid Sync Characters, 13-13 
inverse video 
printed, 7-10 
IPARS, 10-9 
IPARS Setup, 10-9-10 
isochronous, 10-14 
isochronous DCE BERT, 10-12 
Issue ID Request to Enable Slave, 13-14 
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key, 1-6 

Key 
CNTL, 1-6 
EXIT, 1-6 
MORE, 1-6 


SHIFT, 1-6 
keyboard, 1-4 
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LCGN, 8-38 
LCN, 8-37, 8-38, 8-38 
Lead Levels 

printed, 7-11 
lead status, 1-6 
Lead Triggers, 8-10 
LEDs, 1-6 
Level 2 programming, 2-14 
Level 2 Programming, 8-34 
Level 3 programming, 2-28 
Level 3 Programming, 8-37 
Levi 2, 2-15 
LIF, 1-18 
Line Interchange Format, 1-18 
Line Termination Characters, 7-4 
Load, 1-21 
load an application, 1-21 
Load Appl, 1-21, 10-3 
Load Appl Softkey, 1-19, 2-21, 19-24 
Loading from Floppy, 1-20 
locked keyboard, 5-8 | 
Logical Channel Number, 10-16 
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Marking Triggers, 8-16 
Masking Out Characters, 8-8 
Mass Store, 2-10, 2-35 

Mass Store Devices, 1-15 
Mass Store Menu, I-15, 1-20 
maximum count, 8-22 
maximum cursor time, 8-21 
maximum highlights, 8-16 
maxirnum program blocks, 8-2 
maximum subroutines, 8-32 
maximum triggers, 8-5 

Max Length, 13-14 

Max Strings, 13-14 
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measure time intervals, 3-4 
Measuring Time, 8-17 
MEC, 10-11 
mechanical damage, 1-3 
Media Wear Protected, 13-14 
Menu 

Mass Store, 1-15 

Remote, 5-2 
Menu Full, 18-15 
Menus Incompatible with HP 4957A, 

13-15 

Message Softkey, 8-30 
message statement, 8-30 
Mod, 8-38 
Mad 8, 2-30 
modem, 5-4 
modem string, 5-13 
Modified Error Check, 10-9, 10-11 
modulo 128, 8-37 
modulo 8, 8-37 
Monitor Buffer, 3-9 
MORE key, 1-6 
MSD, 1-15 
MSD=Disk, 2-35 
MSD=RSM, 2-35 
multi-drop configuration, 5-2, 5-13 
Multiple Triggers, 8-13 
Must Reset Slave First, 13-15 
Must Reset Slave to Top Level, 13-15 


N 

New Name Already Exists, 13-16 
Next Page, 3-2 

No Apphecation Loaded, 13-16 


No Data in Buffer—Use EXIT Key to 


Exit, 13-16 
No Data in Capture Buffer, 13-16 
No Data Present, 13-17 
No displayable data in buffer for the 
selected display format, 13-17 
No File; Run Aborted, 13-17 
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No Idiles, 13-18 

No More Highlights, 13-18 
non-intrusive monitoring, 2-5 
Non LIF Format, 13-18 
Nonstandard Baud Rate, 13-19 
nonvolatile memory, 1-15, 3-2 
nonvolatile RAM disk, 2-35 
No Pod Attached, 13-19 

No Sync Characters, 13-19 
Not Hex, 13-26 

Not* Softkey, 8-9 

Not Softkey, 8-9 

Not Text, 13-27 


N(R), 8-35 


NRZI encoded data 
High speed capture, 2-23 
N(S), 8-35 
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on-line modem, 5-15 


Operation Not Valid for HP 4957A, 
13-19 

ORing Triggers, 8-13 

Overlapping Triggers, 8-14 
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pack a disk, 1-18 
pack disk, 1-16 
Pack Disk Sofktey, 1-18 
Packets, 8-37 
Packet Type, 8-38, 8-39 
Parity 

Triggering, 8-9 
partial trigger match, 8-15 
percent error free seconds, 4-7 
P/F, 8-35 
place a call, 5-7 
Placing a Remote Call, 5-6 
point-to-point configuration, 5-2, 5-13 
poll/final bit, 2-16 
post-process, 3-8 


power cord, 1-10 Resetting Counters, 8-22 


power source, 1-10 Resetting to Default Parameters, 1-24 
Prev Page, 3-2 Restore Softkey, 1-22 
Prg = n, 13-27 Restoring,. 1-22 . 
print buffer contents, 7-7 Restrictions 
Printer Error, 13-20 Program, 8-4 
Print Setup, 7-3 return statement, 8-32 
program blocks, 8-2 Roll Down, 3-2 
programming, 2-4 Roll Up, 3-2 
program pauses, 8-10 RS-170, 1-25 
Program Pauses, 8-26 RS-232 interface, 1-13 
pseudo random bit sequences, 4-2 Run menu, 2-6 

Run Menu, 8-4 
Q Run Menu Softkey, 1-12 
Q bit, 8-38 
Q bits, 8-37 = 

Saving Setups, 9-11 
A | scrolling, 6-8 
RAM disk, 1-15 Seek Error, 13-21 
Read Disc Softkey, 1-19 Select Iface, 2-6 
rear panel, 1-9 Select Hace Softkey, 1-12 
Receiver Overrun, 13-20 Selecting the Physical Interface, 1-12 
receive sequence number, 2-17 Sel Ifac softkey, 2-23 
receiving a call, 5-13 send characters, 8-40 
Record Not Found, 13-26 Send Cnfg, 5-7 
recover a file, 1-16, 1-17 send command, 8-34 
Recover Softkey, 1-17 send sequence number, 2-16 
Remote, 5-9 Sequencing Triggers, 8-14 
remote BERT, 4-6 Set Ctr Softkey, 10-3, 10-5 
Remote menu, 5-2 set lead command, 8-42 
remote operations, 5-2 Setup After Typing a String, 8-7 
REMOTE/PRINTER connector, 5-4, Setup menu 

7-2 High speed capture, 2-21 

Remote Restrictions, 5-16 Setup Menu, 9-18 
Remote Timeout, 13-20 Setup=Sim., 6-7 
rename a file, 1-17 Setup=Sim. Softkey, 6-3 
Rename Softkey, 1-17 S-frame, 2-18 
Reset Aplic Softkey, 1-24 S-Frame, 8-35 
Reset Menus Softkey, 1-24 S-Frame types, 8-35 
Reset Slave, 5-7 SHIFT key, 1-6 
Reset, Softkey, 1-24 shipping instructions, 1-3 
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side panel, 1-13 
Sim Menu, 2-26 


Single Sided Disk, 13-21 


slave address, 5-13 


_glave command. mode, .5-6 


smart cursor, 3-6 
Softkey 
Archive, [1-22 


Auto Confg, 2-6, 9-3 


BERT, 4-4 
BERT stat, 4-7 
Binary, 8-8 

Capt Cont, 2-23 
Capt Full, 2-23 
Chang Dsply, 3-7 
Ciear Header, 10-Zi 
Counter, 8-23 
C&T Enbl, 10-3 
Data, 2-31 
Delete, 1-16, 8-3 
Delete Block, 8-3 
Delete Field, 10-21 
Delete Line, 8-3 
Dir, 1-15 

Dnld Appl, 4-9 
Dnld Data, 5-11 
Don’t Care, 2-15 
Enable, 10-3 
End Addr, 8-35 
End Frame, 8-9 
Exam Data, 3-3 
Exec BERT, 4-7 
Exec Run, 5-10 
Extend, 8-35 
Fltr, 2-23 
Format, 1-18 
Hex, 3-7, 8-8 

HS Capt, 2-22 
J-frame, 2-16 
Inject Error, 4-5 
Insert, 8-3 
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Insert Block, 8-3 
Insert. Line, 8-3 
Lev] 2, 2-15 

Levi 3, 8-37 

Load, 1-21 

Load Appl, 1-21, 2-2] 
Mass Store, 2-10 
Message, 8-30 
Mod 8, 2-30 
Monitor Buffer, 3-9 
Monitor Line, 2-8 
MSD=Disk, 2-35 
MSD=RSM, 2-35 
Nex Hilit, 3-2 
Nex Segmt, 3-2 
Next Page, 3-2 
Not, 8-9 

Not*, 8-9 

Pack Disk, 1-18 
Prev Page, 3-2 
Prev Segmt, 3-2 
Print, 7-6 

Print Data, 7-7 
Print Setup, 7-3 
Read Disk, 1-19 
Recover, 1-17 
Remote, 5-9 
Rename, 1-17 
Reset, 1-24 

Reset Aplic, 1-24 
Reset Menus, 1-24 
Restore, 1-22 
Roll Down, 3-2 
Roll Up, 3-2 

Run Menu, 1-12, 2-6 
Select Iface, 1-12, 2-6 
Sel Ifac, 2-23 
Send Cnfg, 5-7 
Set Ctr, 10-3, 10-5 
Setup, 9-10 
Setup=Sim., 6-3 


S-frame, 2-18 

Sim Menu, 2-26 

Simulate, 2-26 

Specify Block, 3-2 

Start Flag, 8-9 

Summary, 2-7, 4-5, 9-4 

‘Text, 3-7, 8-7 

Timer, 3-9 

U-frame, 2-18 

Upld Appl, 5-12 

Upld Data, 5-12 

Upld Menu, 5-12 

VT100 Execute, 6-3 

VT100 Setup, 6-3 

VT100 Simulate, 6-3 

When Trig, 8-5 

Write Disk, 1-19 

X.25 Filter, 10-15 
softkey programming, 2-8, 8-2 
Softkey Reference, 11-2 
Softkey Triggers, 8-12 
start, 8-6 
Start Disk, 8-28 
Start Display, 8-29, 13-27 
Start Flag, 13-27 
Start Flag Softkey, 8-9 
start flag time stamp, 8-20 
Start of Data Segment, 13-21 
Start of Valid Data, 13-21 
Status Message 

Application Already Loaded, 13-25 

Binary, 13-25 

Buf = n, 13-25 

Data Display, 13-28 

End Frame, 13-26 

Exploding Diamond, 13-26 

Hex, 13-26 

Hex/Text, 13-26 

Not Hex, 13-26 

Not Text, 13-27 

Prg = n, 13-27 


Start Display, 13-27 
Start Flag, 13-27 
Stop Display, 13-27 
Summary, 13-28 
Text, 13-28 
stop, 8-6 
stop bits 
emulator, 6-8 
Stop Disk, 8-28 
Stop Display, 8-29, 13-27 
Stop Tests, 8-29 
storing to disk, 2-34 
Subprograms, 8-32 
Summary, 2-7, 13-28 
BERT, 4-5 
Summary Softkey, 9-4 
Supervisory Frame filter, 10-16 
sync characters, 9-18 
Synchronous Data 
Auto Configure, 9-5 
Sync Lost One or More Times, 13-22 
syncrhonous DCE BERT, 10-12 
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terminal display, 6-8 

terminal mode, 6-3 

Terminal Setup menu, 6-5 

Text, 3-7, 13-28 

Text Softkey, 8-7 

Timeouts, 8-11 

Timer, 3-9 

timer interval, 8-17 

Timers, 8-17 

Time Stamps, 8-17 

timing information, 8-18 

timing on lead changes, 8-19 

Timing resolution, 3-10 
High speed, 2-20 

Timing Resolution, 8-21 

transfer extended menus, 5-16 

transition 
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printed, 7-11 
transportation disk, 1-3 
triggers, 2-4 


Trying Again to Capture Data, 13-22 


Types of Triggers, 8-7 


u 

U-frame, 2-18 

U-Frame, 8-36 

unattended mode, 5-13 
Unconditional Branching, 8-25 
undefined file, 1-15 

Upld Appl, 5-12 

Upld Data, 5-12 

Upld Menu, 5-12 

upload, 5-2 

upload to a controller, 5-12 


Vv 

Video Monitor, 1-25 

video output, 1-25 

Virtual Terminal Remote, 5-13 
VT100 Setup menu, 6-5 
VT100 Setup Softkey, 6-3 
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VT100 Simulate Softkey, 6-2 
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Waiting for Data, 13-22 
Waiting for Frames, 13-23 
Waiting for Idles, 13-23 
Waiting for Messages, 13-23 
Wait statements, 8-10 
when statements, 2-4 
When Trig Softkey, 8-5 
within text, 9-19 

Write Disk Softkey, 1-19 
Write Protected, 13-24 
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X.25 Filter Softkey, 10-15 

X.25 PAD, 5-17 

X.25 Timing and Lead filter, 10-16 
Xon/Xoff, 6-3, 7-4 
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zero bit deletion, 8-41 
zero bit insertion, 8-41 


Please send directory corrections ta: 
jest & Measurement Cataiog 
Hewlett-Packard Campany 

2200 Hitview Avenue 

Palo Alta, CA 94304 

Tek (418) 857-4706 

Fax: (415} 857-3886 


HEADQUARTERS OFFICES 


I! there is no sates otfice listed for your area, contact ane of these 


headquarters offices, 


ASIA 

Hewlett-Packard Asia Ltd, 
22/F Bond Centre, West Tower 
AS Queensway, Centra 

HONG KONG 

a.F0. Box 863, dong Keng 
Tek S-A48777T 

Taiex: TETSS HPA HX 

Cabie. HPASIAL TD 


CANADA 

Hewiel!-Packard (Garada} Ltd. 
687? Goreway Drive 
MISSISSAUGA, Ontaric L4V TMa 
Tek {4 $6) 678-949¢ 

Fax: (416) 78-942 1 


EASTERN EVROPE 
Hewlett-Packard Ges.m.5-h, 
Lieblgasse 3 

PO. Box 72 

A-122? VIENNA, Austria 

Tat (222) 2500 

Telex: 12 4425 HEPA A 


NORTHERN EUROPE 
Hewlett-Packard S.A. 

V. D. Hocplaan 24: 

#0, Box 999 

Ni-178 LN 15 AMSTELYEER 
The Netherlands 

Tek 28 5479999 

Telex: 18918 honer 


SOUTH EAST EUROPE 
Hewlett-Packard 3.4, 

World Trade Genter 

116 Avenue Lows-Casai 

1215 Cointrin, GENEVA, Switzerland 
Tal: (022) 98 96 $4 

Telex: 27225 hoser 

Mail Address: 

PD, Box 

CH-1217 Meyrits 3 

GENEVA 

Switzerland 


MIDDLE EAST 


AND CENTRAL AFRICA 
Hewlett-Packard S.A. ~ 
International Sates Branch 
Middie East/Afri¢a 

7, Tue du Bois-du-Lan 
P.O Box 364 

CH-121% Meyrin 
GEREVA 

Switzeriand 

Teh (44/22) TBO 71 it 

Fax: 783 7635 


European Operations 
Hewlett-Packard $.A, 

180, Route du Nant J‘ Avrit 
421? Meyrin 2 

GENEVA, Switzerland 

Tek (41/22) 780 8 itt 
Fax: (41/22) 786 8542 


UNITED KINGDON 
Hewlett-Packard Lid. 

Nine Mita Ride 

WORKIHGHAM 

Berkshire, AGATLL 

Teh (ad4 773206 

Fax: (44/944) 763526 


UNITED STATES OF 
AMERICA 


Customer information Center 
{B60} 752-0908 
6:66 AM to 5:00 PM Paciic Time 


EASTERN USA 
Hewlett-Packard Co. 

4 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tar (304) 678-4308 


MIDWESTERN USA 
Hewlet!-Packard Ca, 

Se0t Totview Drive 

ROLLING MEADCWS, H 60008 
Tad: (3 42} 255-9800 


SOUTHERN USA 
Hewletl-Packard Ca, 

2675 South Park Place 
ATLANTA, GA 30039 

Ted: (4043 995-3500 


WESTERN USA 
Hewlett-Packard Co. 

5161 Lankershim Blvd. 

HORTH HOLLY WOGD, CA 91661 
Tak {848} 505-580 


OTHER 
INTERNATIONAL 


AREAS 

Hewlett-Packard Go 
intercontinental Headquarters 
9495 Deer Creek Road 

PALO ALTO, CA $4304 

Tek (4 45} 857-5027 

Teiex: 094-8900 

Cable: KEWPACK 


Hewlett-Packard Trading S.A, 
Aureau de Liaison/Bureau de Spport 
Vitka des Lions 

$, Hai Galloul 

DZ-BORD, £i SAHF: 

Tei 76 G2 OF 

Fax: 284 0387 


ANGOLA 

Telectrs Angola LDA 

Empresa Técnica da Equipamentes 
16 roe Cans, dudio de Vihema 
LUANDA 

Jak: 95 15,9656 

Tate: 2494 


ARGENTINA 
Fiewiet!.Packerd Argentina S.A, 
Montaneses 2140/50 
1428 BUENGS AIRES 
Tel: (54/4) 784 4859 

54/4) 781-4099 


Laboratorio Rodriguez 
Cerswant $.F.1. 
Misiones, 1156 - 1876 
Bernal, Gesle 

BUENOS AIRES 

Tah 252-3958, 252-4699 1 


Argentina Esaneo S.A. 
ALASCO 2328 

1416 BUENOS AIRES 

Tet §44-58- 1984, 54 1-89-2767 
Telex: 22796 HEW PAC-AR 


AUSTRALIA 


Customer Infarmation Genie 
Tet: (008) 83982 4 ; 


Adelaide, South 


Australia Office 
Hewlett-Packard Austratia Ltd. 
PARKSIDE, S.A. S083 

153 Greenhill Road 

ADELAIDE (Parksitte) Sales 
Tat 161-8.) 272-5914 

Fax: {64/8} 373-7398 


Brisbane, Queensland 
Office 

Hewlett-Packard Australia Ltd. 

18 Payne Road 

THE GAP, Queensland 4064 

Tek 8t-7-300-d 733 

Telex: 42433 

Cable, HEWPARD Brishane 


Canberra, Austraiia 
Capital Territory 
Office 

Hewiett-Packard AUstratia itd. 
Thynne Street, Fern Hil Park 
BRUCE, AC.T, 2637 

2G, Box 257, 

JAMISON, A.C.T, 2614 

Tal: 61-62-5 1-6999 

Telex: 62680 

Cable: HEWPARD Canberra 


Melbourne, Victoria 


Office 

Hewlett-Packard Australia itd. 
31-41 Joseph Street 

P.O, Box 2et 

BLACKBURN, Victoria 3736 
Tek (1/3) 895-2895 

Fax: {61/9} 898-7834 

Cable: HEWPARD Melbourne 


SALES OFFICES 


Perth, 

Western Australia 
Office 

Hewlet!-Packard Australia Ltd. 
Herdsman Business Park 
Cor. Hasler & Gould Strs. 
Osborne Park 
CLAREMONT, WA. &C77. 
Jeb (81/9) 242 1414 

Fax: (64/9) 242- faz 

Cable: HEWPARD Perth 


Sydney, New South 
Wales Office 
Hewlett-Packard Australia itd. 
+7-23 Talavera Road 

®.0. Box 308 

NORTH AYOE, NS. 2545 
Sydney, Austrata 

Tal: (64/2) 868-4444 

Fax: (6 1/2} 888-9072 

Cable: HEWPARD Sydney 


AUSTRIA 
Hewlett-Packard GmbH 
Verkaufsnuero Graz 
Grottenhotstrasse $4 
4-8052 GRAZ 

Tal: 43-3 18-29 1-5660 
Telex: 312875 


Hewiett-Fackard GmbH 
Liebigagse 1 

P.O. Box 7? 

A- 1222 VIENNA 

Tak (43/222) 2506 

Fax: (48/220) 2500 Ext 444 


BAHRAIN 

Modern Electronic 
Establishmert 
Hewiett-Packard Division 
Pod. Box 22015 

FAYADH 74495 

SAUDE ARABIA 

Tet: (900s 1) 4783000 
Telex: 595 (0498) 202048 


Waei Pharmacy 

P.O. Box 648 
MANAMA 

Tel: 256123 

Telex: 8558 WAEL BN 


BELGIUM 


Hewlet?-Packard Belgium SASH, 


Blvd de ta Woluwe, 160 
Woltuwedal 

1206 BRUSSELS 

Tek (32/2) T61.91.41 
rax, (2/2) 76d,06.13 


BENIN 

S.LFEL. 

lmineubie ie General 
Av. General de Gautle 
PO. Box 264 
ABIDJAN 01 

ory Caast 

Tel 32 42 27 

Felon: 22149 


Arranged alphabetically by country 


BERMUDA 

Apoiied Compuier Technologies 
Attantic House Building 

PO. Box HM 2691 

Far-La-Ville Road 

KAMILTOR S 

Tai: 295-3816 

Telex: $60 S588/ACT BA 


BOLIVIA 

Arreliana Lida 

Av, 20 de Octubre #2 28 
Casilla 183 

LAPAZ 

Tek 36854} 


Siser Lida. (Sistemas de 
laportacion y Servicios Lida 
Gabriet Gozalver 221 
Casita 4084 
LA PAZ 
Tek (89 1/2) 340962/ 
J6IG65/ 3439245 
Fax: 33-9266 


BRAZIH. 

Hewlett-Packard do Brasif §.A. 
Praia de Botafaga 228-A-844 

§. AND.-CONJ, 607 

Edificio Argentina - Ala A 

22250 RIG BE JANENAG, Ai 

Tak (85/27) 552-6422 

Telex: 21965 HPBR BA 

Cable: HEWPACK Ais de vaneira 


BRUNEI 

Komputer Wisman Sdn Bhd 
Gé, Chandrawaseh Crnpix, 
Jalan Tutong 

PO, Box 1297, 

BANDAR SEA! BEGAWAN 
HEGAAA BRUNI DARUSSALAM 
Tet: $73-2-2000-70/267 #1 


BURKINA FASSO 
S4.7.Eb. 

Hrmeutte la Generat 
Avenue General de Gaulle 
P.O. Box 761 

ABIDJAN 01 

vary Coast 

Fed: 32 42 27 

Fedex: 22749 


CAMEROON 
REA, 

175 Rue Blormet 
75015 PARIS 
France 

Tal: (4) 45 44 9996 
Telex: 209376 

Fax: (1) 453709 18 


CANADA 


Alberta 

Meawiett-Packard (Canadat Ltd, 
3930 3rd Avenue MLE, 
CALGARY, Alberta T24 817 
Fel: (2/403) 235-9 108 

Fax: (4/400) 272-2299 


Hewlett-Packard (Canada) itd, 
14120. 178h Street 
EDMONTON, Alnerta TSS 1P2 
Tak (1/403) 486-6668 

Fax: 11/463) 480-8764 


SALES OFFICES 


Arranged alphabeticaily by country (cont'd) 


CANADA (Cont'd 


British Columbia 
Hewlett-Packard (Canacay Lid. 
106914 Shellbridge Way 
RICHMOND, 

British Cotumbia VOX 278 

Tal: 1804) gehegt? 

Fax. (2/604) 276-0655 


Manitoba 
Hawiatt-Packard (Canada Ltd, 
1625 Inkster Blyd. 

WINMIPES, Manitoba REX tA3 
Yoh (2041 694-2777 


New Brunswick 

Hewlett-Packard /Canada} itd. 

74 Main Street 

MORCTON, New Srunswitk E10 1E6 
"Tet: 508} 855-284 1 


Nava Scotia 
Hewlett-Packard (Canada) Ltd. 

201 Brownlow Avenue 
BARTMOUTH Nova Scotia dab 12 
Tel: ? 1/902} 489-Th26 

Fan: (1/902) 468-28 17 


MHewien-Packard 
{Canada} Ltd. 

475 Hood Rq,, Unit #2 
MARKKAM, LaF 84 
Tad (496) 479.1779 


Ontario 

Hewlett-Packard (Canadal itd, 
652 Newboid Stree! 

LONDON, Ontarie NBE 255 
Tel: (1/519) 686-9141 

Fax: {4/5 $9} 688-9 145 


Hewlett-Packard (Canadail Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Onitaria Lay tMé 
Tel: i1/446) 674-3430 

Pax: (2/418) 67 a7 254 


Hewlell-Packard {Canada} Ltd. 
267) Quecnsview Dr, 
OTTAWA, Ontario K2H 8X1 
Ta (1/9 99} 820-8483 

Fax: (1/615) 820-Ga77 


Hewlett-Packard {Canada} tid. 
ATS Victoria Park Ave, 
WILLOWDALE, Ontario M2H SHT 
Tel: (1/616) 499-2550 


Quebec 

Mawieit-Packard (Canada Lid. 
17509 Trang Canada Highway 
South Service Road 

KIRKE ANG, Quebec HO2 2x8 
Teeqt/$ 14) 687-4292 

Fax: (1/514) 697-6941 


Saskatchewan 
Hewlett-Packard (Canada} Utd, 

#4, 2175 Airport Rd. 

SASKATOON, Saskatchewan S7L 761 
Tal: (366) 242.5702 


CHILE 


Ficarda Borzutsky 
Avanzados Sistemas de 
Conocimienios 5. A. 
Ausiria 2044 

SANTIAGO 

America dei Sur 

Fel: (562) 225-5946/6 148 


CHINA, Peapie’s 
Repubiic of 

China Hewlett-Packard Co., Ltd. 
22/F Bond Centre, West Tower 
£9 Queensway, Centrat 

HGRG KORG 

Tek (8620/5: 84877 77 

Fax: (2852/5) 868 4997 


China Hewlett-Packard Ga., Ltd. 
7.0. Box 9670, Being 

34 Bet San Huan X1 Aead 
Shuang Yu Shu, Hai Dian District 
BEIJING 

Tet: 256-6888 

Fax: 258-3207 


China Hewlatl- Packard Oc., Lic. 
23/F Shanghar Union Building 
100 Yan An: Road 

SHANGHAI 

Tek 200-240 

Fax: ie 48 


COLOMBIA 
Instrumentacign 

H. A. Langebaek & Kier $A. 
Carrerra 4A No, 524-26 
Apartado Aereo 6247 
BOGOTA 4, GE. 

Tek 242-1466 

Telex: 44406 INS? CO 
Cabie: AARIS Bogota 


CONGO 
Sema-Metra 

th 18 Rue Aarhes 
$2126 Montrouge Cedex 
FRANCE 

Tek 11) 687/360 

Tatex: 20066t Semetra 
Fax: (#46 56 96 43 


COSTA RICA 
Cientifica Costarricense $A, 
Avenida 2, Gaite § 

San Padre de Montes de Oca 
Apartado 10189 

SAR JOSE 

Tak $-041-506-243-820 
Telex: 2992367 GALGUR CA 


Comines §.4, 

Avenida 100 

Apartade 746- HG 
24.36 SAN JOSE 

Tet: (506) 33-0939 

Talex: 2370 Cantinex CR 
Fax: 24-6905 


O. Fischal R. ¥. Cia. $_A. 
Apartados 4394-10174 
SAN JOSE 

Tad: 23-72-44 

Telex: 2379 

Cable: OF 


CYPRUS 

Helameo - WM. Cotayannis 

Z, Sikettanoy 51. & Kifissias Av, 
P.O, Box 65074 

N. feyhike 15416 

ATKENS 

Greece 

Tel: 847 79 426, 647 79 427 
Telex: 224903 


Talérexa Lid. 

£5, Box 1152 
Valentine House 

6 Slassandrou St. 
HICOSIA 

Tek 49 628, 62 895 
Tehax: 5645 tirx cy 


DEMSTARB Ltd. 
P.O. Box 226C 
HICOSIA 
Cyprus 

Tet 44 1064 
Teiex: 3085 
Fax: 46 46 35 


DENMARK 
Hewlett-Packard A/S 
Kongevejen 25 

3460 BIRKERGD 

Fel: {45/42} 8 16640 
Fax: (63/42) 843840 


Hewlett-Packard A/S 
Rofighedave| 32 

Ox-8240 RISSKOY, Aarhus 
Jah 45-86-17-8900 

Telex: 37405 hoas dk 


DOMINICAN REPUBLIC 


Microprag S.A. 


Juan Tomas Mejia y Cotes No. 60 


Araya Hondo 

SANTO DOMINGG 

Tek 565-6268 

Telex: 4519 ABENTA DRIRCA 


ECUADOR 

CYEDE Gia. Lida. 

Avenida Gioy Alfare #749 

y Belgica 

Casita 6423 CCl 

QUITS 

Tet: 9-0 11-593-2-450075 
Telex: 39922548 CYEDE ED 


EGYPT 


international Engineering Associates 


6 El Gamea Street 
Agoura 

CAIRO 

Tet 71-24-68 t 348 O904 
Telex: $9896 IEA UN 
Cable: INTEGASSO 


EL SALVABOR 
IFESA de EE Satvador $A. 


. #9 Avenida Norte 1223 


SAN SALVADOR 
Fal: $-111-S03-266-856 
Telex: 361 20539 IPESA SAL 


ETHIOPIA 
ATA 

175 rue Blomet 
750415 PAR 
France 
Tek it) 4591 09 06 
Telex: 209376 

Fax: (1) 45 3102 48 


FINLAND 
Hewiet!-Packard Finland 
Field Oy 

Niitylanpotke 10 

Gthied HELSING 

Tak 90) 77-9011 

Tatex: 122022 Fieid SF 


Hewlett-Packard Oy 
Fispankaliontia t/ 
02200 ESPOO 

Tek {258/04 88724 
Fax: (S58/0) 8BT 2277 


Hawiett-Packard Oy 
Vaindnsaty 9 C 
40100 JYVASKYLA 
Jat: 358/49}21 85 14 


Hevwiett-Packard Oy 
Valtatie 5? 

$6500 OULY 

Tel: (458/81) a4) 144 


FRANCE 
Hewlett-Packard France 
7.|. Mareure 

Rue Berthelct 

137639 Les Milles Cedex 
AIX-EN-PROVENCE 

Tek 3-42-50-4 1-02 
Teiex: 4167 70F 


Hewiett-Packard France 
ZA Kergaradec 

Rue Fernand Forest 

29233 GOUEESROY Brest) 
Tet: 198) 4 1-87-90 


Hewlett-Packard France 
Chern des Mouilles 

Hote Postale 182 

69131 ECULLY Cedex [Lyen) 
Tei: {33} 72-29-92-83 

Telex: 3406 97" 


Hewiet!-Packard France 
ZJ, Mercure B 

Rue Bertheiot 

F-20763 LES MELLES Cédex 
Ai-an-Provesce 

Tel: (89/42) §9-4 1-02 

Telex: 4207 7G 

Fan: 594972 


Hewlett-Packard France 
Parg Ciub des Tanneries 
Batiment B4 

4, Rue de la Faisanderie 


6738 1/LINGOLSHEIN {Strasbourg} 


Tat: (88) 76-15-08 
Telex: 69044 1F 


Hewlatt-Packard France 

Parc d'activités Cadéra 

Cuartier Joan-Mermoz 

Avenue dy President JF Kennedy 
33700 MERIGNAC {Bordeaux} 
Fel: (33) 58-34-00-84 

Felex: $50 105F 


Hewlet!-Packard France 
Miniparc-ZIRST 

Chemin da Yieux Chene 
8240 MEYLAN [Grenchte) 
Tak: (76; 90-36-40 


Hewlett-Packard France 

Se de {'Hotellarie 

ie Pati! Get Air 

44470 CARQUEF GH (Nantes) 
Tel: 4G-30-38-38 

Telex: 71 {G85F 


Heawlelt-Packard Franca 

Parc Terfiaire Hétionolis 

Route de Micy 

469860 La CHAPELLE ST MESMIN 
(Orleans) 

Tel, 34-43-.99-56 

Talex: TH3 49 FF 


Hewiet!-Packard France 

Zone industrieie de Courtabceu! 
1, av. du Canada 

91947 LES UES Cedex {Orsay} 
Tel: 69-82-66-86 

Telex: SO0048F 


fT, dReatisatians 
Telernatiques Internationaies! 
175, rue Btomet 

F-75015 PARIS 

Ted: 33s 9} 459 16906 

Talax: 42/203376 


Hewlet!-Packard France 
Pare d'activités de la Poterie 
Rue Louis KerautebGatmel 
35006 RENNES 

Tet, 99-51-4244 

Teiex: 7409 12F 


Hewlett-Packard France 

45, rae des a Sours 

Centre d' Affaires Paris Nord |i 
F.83420 Yittepinte 

AP. 60000 

F.9597 t ROSSY 

CHARLES DE GAULLE Cédax 
Fel: (33/48) 91-68-00 

Telex: 222386 

Fax: 632183 


Hewlelt-Packard France 

PAT, Lavating 

a, fue Jacques Monod 

BP 185 

76136 MONT-ST-ARGNAN (Rovan) 
Ted: 35-89. 19-20 

Tajex: PTHIGSE 


Hewlet!-Packard france 
innopa4y 

BP 16? - Voie av? 

31328 LABEGE Cedex (T use} 
Yet §1-39-11-48 

Talex: 53 163aF 


Hewlett-Packard France 
Les Cardoulines 

Baliment 82 

Route des Dolines 

Pare dactivite de Valbonne 
Sophia Antipolis 

06550 YALSONNE (Nice) 
Fak 99.85.3940 


Howiet!-Packard Franca 
Parc d'acthité des Prés 

}, Rue Papin Cedex 

50558 VILLENEUVE D'ASCO 
Tet 20-91-41-25 

Tetex: 1B04124F 


Hewlett-Packard Co. 

56 Fremon! St, Sule 260 
SAN FRANCISCO, CA $4104 
Tak (415) 882-6800 

Fas: {4 15) 882-6805 


Hewielt-Packard Ca, 
S003 Scott Boutevard 
SANTA CLARA, CA 99054 
Tel: 406) 988-7800 

Fax: {408} 986-7 143 


Hewlet! Packard Co. 

5289 Yalantine Ad. Suite eis 
¥ENTURA, CA 83003 

Tel: 805} 658-6899 

Fax: (805) 650-072 


Colorado 
Heewiet!-Packard Cc. 

2945 Center Green Court South 
Suite A 

BOULDER, CO 80301 

Tel: 903} 838-3065 

Fax: (363) 998-3025 


Hawiell-Packard Ca. 

24 Inverness Place, East 
ENGLEWOOD, CO 46112 
Tek (03) 649-5000 

Fax: (303) 649-5787 


Connecticut 
Hewiett-Packard Ce. 
3 Parkland Gr, 
DARIEN, CT 06826 
Tek: {203} 656-0040 
Fax: (203) 656-5563 


Hewkstt-Packard Ca, 

145 Glastonbury Bivd 
GLASTONBURY, CT 96033 
Tel: {203} 633-8 106 

Fan: (203) 639-6087 


Florida 

Hewlett-Packard Co. 

5900 N. Andrews, Suite 106 
FORT LAUDERDALE, FL 33369 
Tel {305} 938-9860 

Fax: (305) 9398-2293 


Hewtlet!-Packard Co, 
$806 South Point Parkway 
Sule 204 
JACKSONVILLE, FL 32216 
Tek: (S04) 836-9955 

Fax: (904) 636-9055 


Howielt-Packard Ce, 
254 East Drive, Suite § 
MELBOUANE, Fi. 32901 
Ted: (407) 729-0704 
Fax: (407) 723-4957 


Hewlett-Packard G4, 
617? Lake EWenor Prive 
CALANDS, Fi 32809 
Tek: (407) 859-2006 
Fax: (407) 826-9309 


Hewlett-Packard Ce. 
4700 Bayou Sivd. 
Building § 
PENSACOLA, FL 32503 
Tal: (904) 476-842? 
Fax: (904) 476-4116 


Hewlett-Packard £0. 
5550 idhewiid, #150 
TAMPA, Fi, $3634 
Tek: (8 13} 884-3282 
Fax; 18413) 889-4445 


Georgia 
Hewielt-Packard Co. 
2015 South Park Place 
ATLANTA, GA 30339 
Tet: 404} 955-1500 
Fax: (404) 980. 7669 


Hewlett-Packard Oo. 
S607 Parkway Lane 
Suite 360 
HORCROSS, GA 36092 
Tel: (404) 448. 1894 
Fax: 1404} 246-5266 


Hawaii 
Hewlett-Packard Co. 
Pacific Tower 

106+ Bishop Sf. 

Suite 2430 
HONOLULY, Hi 966813 
Tei: (808) $26- 1555 
Fax: (809) 536-7873 


idaho 
Hewiet!-Packard Co. 
11309 Chinden Bivd. 
BOISE, |P 83744 

Fel: (208) 923-2700 
Fax: (206) 323.2528 


Hlinois 
Hewietl-Packard Co. 
2206 E. Empire St. 


“SLOCMINGTON, IL 61704 


Tat (309) 862-94 tt 
Fax: (309) 662-035 1 


Hewilatt-Packard Co. 

525 W. Monroe St, Suite 1368 
CHI AGS, iL 60606 

Tea: {312} 936-00 10 

Fax: (312) 930-0086 


Hewlett-Packard Co. 
1260 East Biehl Road 
HAFERVILLE, 1 60566 
Tek: (342) 357-8809 
Fax: (942) 357-9896 


Hewlett-Packard Oo, 

5201 Totlview Drive 

ROLLING MEADOWS, 1. 60008 
Tek 1342) 255-9808 

Fax: (342) 259-5878 


Indiana 
Hewlett-Packard Ca, 
TIS TEN, Meridian $1. 
CARMEL, IN 46032 
Tak 63173 d44-4 $00 
Fax: (917) 843-1291 


Hewlett-Packard Co, 
111. Ludwig Road 
Suite 1068 

FT. WAYHE, |N 46825 
Tak: (219) 482-4269 
Fax: (219) 482-9907 


fowa 

Hewlett-Packard Go. 
4050 River Canter Court 
CEDAR RAPIBS, iA 52402 
Tad: (3 19) 393-0606 

Fax: £319} 378-1024 


Hewlett-Packard Co. 

4201 Corporate Dr. 

WEST DES MOINES, 14 50285 
Tel: {5 15} 224-1435 

Fax: (5 15) 224-1870 


Kansas 
Hewlett-Packard Co. 
North Rock Business Park 
3456 N. Rock Ad. 

Suite 300 

WICHITA, KS 67226 

Ted: £916} 636-6046 

Fax: 1318) 636-4504 


Kentucky 
Hewlett-Packard Oc. 

365 N. Hurstbourne Lane, 
Suite 186 

LOUISVILLE, KY 40222 
Tad: 562} 426-6 200 

Fax: (502) 426-0322 


Louisiana 
Hewlett-Packard Co. 

168 James Drive Eas! 

S¥. ROSE, LA TOOB? 

Tel: (5414) 467-4 160 

Fax: (504) 467-4100 x 294 


Maryland 
Hewiett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD 21227 
Ted: (96 1} 644-3800 
Fax: (301) 362-7650 


Hewlelt-Packard Co. 

2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tek (301) 948-8379 
Fax: (36 1} 948-5996 


Massachusetts 
Hewlett-Packard Oc. 
+775 Minuteman Road 
ANDOVER, MA 01910 
Tel: (508) 682-1566 
Fax: 508} 794-2619 


Hewlett-Packard Cc. 

29 Burlington Mall Rd. 
BURLINGTON, MA 01803-4574 
Tek {8174 270-7800 

Fax: (617) 221-8240 


Michigan 
Hewleti-Packard Co, 
3033 Orchard Vista 5, 
GRAND RAPIDS, Mi 49546 
Tal: 16 18} 957-4979 

Fax: (616) 956-9622 


Hewleti-Packard Co. 

39550 Gronhard Hill Pace Brive 
MOVE, Mi 48050 

Ted: (343) 349-9260 

Fax: (313) 349-9246 


Hewlat!-Packard Co, 
S60 Hirts Ae. 

Suite 101 

Tek (3413) 362-5 180 
Fax: £343} 362-3028 


Minnesota 
Hewlett-Packard Ca, 
2025 W. Largenteur Ave. 
ST. PAUL, MN 55119 

Tek: 1642} 644.7400 

Fax: {612} 64 4-Q787 


Mississippi 
Hewlell-Packard Cc. 

a80 Woodland Parkway, Suite 184 
RIDGELANS, MS 39157 

Tek (BO #} 857-0790 

Fax: (601) 957-2515 


Missouri 
Hewlett-Packard Go. 
HGH Hotienberg Drive 
BRIDGETON 63044 

Fed: (314) 944.5 180 
Fay: 314} 344.5274 


Hewlett-Packard Co. 
6601 Winchester Ave, 
KANSAS CITY, MO 64193 
Yel: (BEB) 737-057 + 

Fax: 1818} 737-4696 


Montana 
Hewlett-Packard Co. 
HOG1 Hollenberg Drive 
BRIDGETON, MT 63044 
Fel: (Std) 344-5 108 
Fax: {914} 344-5273 


Nebraska 
Hewlett-Packard 
11626 Nicholas St. 
OMAHA, NE 66 154 
Tal: (482) 493.0390 
Fax: (402) 493-4334 


New Jersey 
Hewtett-Packard Ca, 
124 W. Century Alead 
PARAMUS, Nu 07653 
Tel: (261) 599-8960 
fax; (204) 599-5982 


Hewlett-Packard Co. 
40 Sylvan Way 
PARSIPPANY, NJ O7GS4 
Ted: (2015 682-4060 
Fax: (201) 682-4031 


Hewlel-Packard Od. 

26 New England Av. 
PISCATAWAY, NJ 38854 
Fei: {20-1} &62-6 160 

Fan: (G4) 562-8246 


New Mexico 
Hewlett-Packard Co. 

7801 Jeflerson NE, 
ALBUOSUEROUE, NM 87169 
Fat: {505} 629-8 100 

Fax: (505) &23- #243 


Hewlett-Packard Cn, 
1962-6 Trinity Br. 

LOS ALAMGS, NM d7/544 
Tak: (805) 662-6700 

Fax: (505) 662-43 12 


Mew York 
Hewietl-Packard Co. 

§ Compuier Drive South 
ALSANY, RY 12205 

Tel: (518) 448.1486 

Fax: {548} 458-1550 x 0399 


Hewlett-Packard (4, 
430 John Mul Dr, 
AMHERST, NY 14228 
Tad: (7 16) 689-3003 
Fax: {7 $6) 636-7034 


Hewiet!-Packard Oo. 

200 Cross Keys Ofice Park 
FAIRPORT, NY 14450 

Tel: £7163 223-9950 

Fax! {7 16} 229-633 3 


Hewiet!-Packard Co. 
741 Beary Clay Bbvd. 
LIVERPOOL, NY 33686 
Tek (316) 451-2820 

Fax: (315) 451-1820 x 255 


Hewlett-Packard Ca, 

No. | Pennsylvania Plaza 
Sth Floor 

d41h Street & 7th Avenue 
MANHATTAN NY 10119 
Tan (2125 oF 1-0800 

Pan: (217) 330-d967 


Hewlett-Packard Co, 
eo7s Wastchesier Ave 
PURCHASE, NY 10577 
Ted: $9141 935-6390 
Fax: (944) 935-8497 


Hewtatl-Packard Ga. 

Executive Square Office Bide. 
66 Middiebush Ad. 
WAPRINGERS FALLS, NY 12590 
Tal: $9143 298-9 426 

Fax: (944) 268-9154 


Hewiet!-Packard Co, 

3 Crossways Park West 
WOODBURY, NY 71797 
Tei: 1518} 682-7800 
Faw: 2546) 682-7806 [23 


Morth Caralina 

Hewlett-Packard Ca, 

305 Gregson De, 

CARY, NG 27813 

Taq: (918) 467-6611) 

Fax: ($49) 466-2296 
1949) 466-2297 


Hewlett-Packard Co. 
£10. Box 240918 
CHARLOTTE, RO 26224 
Ter (7d) §27-8780 
Fax: 704) 423-7857 


Hewlett-Packard Ce. 
7029 Albert Pick Re. #200 
GREENSBORO, NO 27409 
Tal, (979} 665-100 

Fax: (919) BBA. i797 
Mailing Address 

PO Box 26500 
Graensbera, NG 27428 


Ghio 
Hewlett-Packard Go, 
2717 $. Arlington Re. 
AKRGH 44312 

Tek (2746) 644-2270 
Fax: (216) 644-7415 


Hewlett-Packard Co. 
4504 Erskine Road 
CINCINNAT}, OH 45242 
Tek (549) 891-9870 
Fax; (513) d97-0039 


SALES OFFICES 


Arranged alphabetically by country (cont'd) 


UNITED STATES 
{Cont'd} 


Hewlett-Packard Go. 
Moutrofle West Ave, 
COPLEY, OH 44321 
Tek {2 16) BBE-77 11 
ray: (216) $66-8054 


Hewielt-Packard Cr. 

TRa? Washington Village Dr, 
DAYTON, OH 45453 

Tel: £5 £9} 433-2293 

Fax: (610) 433-8630 


Hewlett-Packard Go. 
9689 Soringbore Pike 
MIAMISBURG 45942 
Tet {553} 493-2220 
Fax: (513) 433-9633 


Hewlett-Packard Co. 
15885 Sorague Read 
STHONGSYILLE, OK 44136 
Fak (2 16) 249-7300 

Fax: 218) 254-7240 


Hewdett-Packard Co. 

One Maritime Plaza, Sth Fioor 
{20 Water Street 

TOLEDO, OH 44604 

Tet (499) 242-2200 

Fax: (449) 241-7855 


Hewlett-Packard Ca. 

475 Brocksedge Blvd. 
WESTERVILLE, OH 43081 
Tet: (614) 894-3344 

Fax: {614} 891-1476 


Oklahoma 
Hewlett-Packard Ca. 

2625 WW, Soth St, 

Suite 0-400 

OKLAHOMA CHY, OF 743112 
Tel; (405) 946.9499 

Fax: {405} 942.2 tay 


Hewlett-Packard Co. 
$655 South Lewis, 
Suite 105 

FULGA, OK 74138 
Tek: (9 18} 494-6700 
Fax: (918) 4641-2250 


Oregon 
Hewlett-Packard Ca, 
9255 5. W. Pioneer Court 
WILSONVILLE, OF STOO 
Ter: (5033 682-8000 

Fax: (803) 662-8155 


Pennsylvania 


Hewlett-Packard Oc, 
Heatherwood industriat Park 
80 Borchester Rd, 

Poh Box 6680 
HARRISBURG, PA t?1 #2 

Tat e747) 657-5900 

Fax: (747) G57-8946 


Hewlett-Packard Co. 
141 Zeta Drive 
PITTSBURGH, PA 25238 
Yat (412) 782-0400 
Fax: (4 92} $64- 1300 


Hewlett-Packard Oc. 
erat Moarae Souleyard 
VALLEY FORGE, PA 19482 
Tei: (2 15) 666-9600 

Fax: 1235} §66-2034 


South Carolina 
Hewle!!-Packard Co. 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 28272 
Tek (B04) 732-0606 

Fax: (803) 792-4567 


Hewlett-Packard Co, 
345 N. Pieasantburg Or. 
Suite 186 
GREENVILLE, SC 29607 
Tet: (203) 252-8602 
Fax: {803} 232-8739 


Tennessee 
Hewiett-Fackard Co. 

One Energy Center Suite 286 
Pailissippe Pkwy. 
KNOXVILLE, TN 37932 

Tel: 1615} 966-4747 

Fax: (615! 966-8147 


Hewlett-Packard Co. 
989 Ridge Laxe Bie. 
Suite 100 

MERPHES, TH 35179 
Tek {901} 783-4747 
Pax: (Hi) 762-9723 


Hewlett-Packard Ca. 
44 Vantage Way, 
Suite 160 
NASHVILLE, TH 3/228 
For {815} 255-127 t 
Fax: 4645) 726-23 10 


Texas 
Hewlelt-Packard On. 


$050 Capital of Texas Highway, North 


#299 

AUSTIN, TX 78759 

Toi: (842) 346-3855 
Fax: {512} 938-72a% 
Mating Address 

PO Box $431 

Austin, TX 78766-9435 


Hewiett-ackard On, 
5700 Crome Or 

EL PASO, TX 79912 
Tad: 1915} 833-8486 
Fax: (9 15} 581-8697 


Hewlett-Packard Co. 
10535 Harwin Drive 
HOUSTON, TX 77636 
Tek (713) 778-6480 
Fax: (7 $3) 776-6495 


Hewiett-Packard Co. 
3901 West Aeyal Lane 
RAVING, TX 75063 

Tai: 1214} 869-3377 
Fax: (2 14) B30-894 3 


Hewlett-Packard Co. 

£09 ©. Toronte, Suite 160 
McALLEM, Fx 73503 

Tal: (5 12} 630-3930 

Fax: 1512) 830-1945 


Hewiatt-Packard Ca, 
930 ©, Campbell Ra. 
RICHARGSAR, TK 75081 
Tat: (2 144 231-6104 

Fax: (274) 699-4437 


Hewlett-Packard Cn, 


14400 San Pedro Ave.. Suite 10 


SAN ANTONIO, TX 74232 
Te: (312) 494-9936 
Fax: (542) 481-1299 


Utah 

Hewiel!-Packard Ca, 

3530 W. 2108 South 

SALT LAKE CITY, UT adits 
Tat (B01) 974-1705 

Fax: (BO t} O74- 1780 


Virginia 
Hewlett-Packard Ge. 
846 Greenbrier Circle 
Suite 1Gt 

CHESAPEAKE, VA 20328 
Tel: 804) 424-7 106 

Fax: (804) 424-1494 


Howlett-Packard Co. 
4407 Water Front Br. 
GLEN ALLEN, VA 23060 
Tek (R043 747-7750 
Fax: (BG4} 963-8297 


Hewiett-Packard Go, 

2000 ctectric Road Suite 100 
ROAMOKE, VA 24048 

Tai: (7083 774-3444 

Fax: (704) 989-8048 


Washington 
Hewlett-Packard Co. 
15875 S.£. 37th Street 
BELLEVUE, WA 98906 
Fel: (266} 649-4800 
Fax: {206} 643-8748 


Hewlett-Packard Ca, 

N. 1225 Argonne Ad 
SPOKANE, WA 99242-2657 
Tal: (5093 922-7008 

Fax: oO) S27-4238 


West Virginia 
Hewlet!-Packard Ca, 

S01 S614 Street 
CHARLESTON, WY 25304 
Tab (308) 925-0492 

Fax: (904) 924-1930 


Wisconsin 
Hawlet-Packard Oc. 
275K, Corporate Or. 
BROOKFIELS, Wi SaGte 
Ted: (414) 792-8808 
Fax: (4 £4) 792-02 18 


URUGUAY 

Pablo Perrande 6. A.C. ab 
Avenida ltalia ZATT 
Casita de Correa 470 
MONTEVIDED 

Fal: 59-82-862-586 
Telex: S9BS62586 


Slympla de Uruguay 3.A. 
Maguines de Oficina 
Avda, dei Libertador 1997 
Casilla de Corrans 4644 
MONTEVIDEO 

Tok 91-f806, 98-380? 
Felex: 6342 ORO LY 


VENEZUELA 
Analytical Supplies, CA 
Quinta #163 Impezmes 
Ay E] Cantra 

Los Chorros 

Apartade TS¢72 
CAHACAS 

Tel: 264904, 2394047 
Telex: 26274 CABIC 


Hewlett-Packard de Venezuela 0.A. 
Residencias Tid Betty Local 1 
Avenida 4 ¥ can Calle 75 
MARACAIBG, Estado Zulia 
Apartado 2646 

Fek 586 t78689 

Telex: 62464 HPMAR 


YUGOSLAVIA 
Mo Herenes 

General Zdancva 4 
¥Li-11005 BEOGRAD 
Yok G14) 342 644 
Tejex: 14434 


De Hermes 

eloyska 

¥iJ-6 $000 LJUBLJANA 
Tet (061) $53 174 
Telex: 31583 


ZAIRE 

CARE, 

Computer & industrial Eaginearing 
25 Ave. dela vastice Gombe 

Bolte Postale 10976 

KINSHASA 

Tel: 32 G83, 32 633, 28 251 

Telex: 21552 

ran dd $59 


ZAMBIA 

ALL Tilbury Zambia} Lid. 
P.O, Box 32792 

LiSAKA 

Tek 2155 a0 

Felex: 40428 


ZIMBABWE 

Field Consolidated {Private} Lid, 
Sysiron Division 

Marhattan Court 

61 Secand Street 

PO, Box d456 

KARARE 

Tak Faget at 


| Telex: 26244 


Fax: FO 20 06 


Please send directory corrections ta: 
Tesi & Measurement Catalog 
Hewielt-Packard Company 

3260 Hillview Avenue 

Palo Alto, CA $4304 

Tal: {4 15) 857-4706 

Fax: (445) 87-3880 


September i889 


